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- COMBINATION OF PHENTOLAMiNE AND- CYCUC GMP 
PHOSPHODIESTERASE INHIBITORS FOR THE TREATMENT 
OF SEXUAL DYSFUNCTION 



BACKGROUND 

The present invention relates to pharmaceutical 
compositions comprising a combination of phentolamine and cyclic 
guanosine 3\5 -monophosphate phosphodiesterase (cGMP PDE) 
inhibitors and to methods of treating sexual dysfunction, especially erectile 
dysfunction, comprising administering an effective amount of a 
combination of phentolamine and cGMP PDE inhibitors. 

The use of the pharmaceutical compositions and methods of 
this Invention results in an unexpected potentiation of human sexual 
response. 

SUMMARY OF THE INVENTION 

The present invention is directed to the use of phentolamine 
in combination with cyclic guanosine 3\5'-monophosphate 
phosphodiesterase (cGMP PDE) inhibitors for the treatment of human 
sexual dysfunction. Preferably, the invention contemplates the use of 
Type V cGMP PDE Inhibitor in combination with phentolamine with 
sildenafil being the preferred Type V cGMP PDE inhibitor. 

More particularly, the present invention relates to a method 
of treating sexual dysfunction, especially erectile dysfunction, comprising 
administering to a human in need of such treatment an effective amount of 
a combination of phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof , and a cGMP PDE inhibitor, or a pharmaceutically 
acceptable salt or solvate thereof. Preferably, the invention contemplates 
the use of Type V cGMP PDE inhibitor in combination with phentolamine. 
with sildenafil being the preferred Type V cGMP PDE inhibitor. 
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Phentolamine mesylate and sildenafil citrate are the most preferred active 
ingredients for use in the methods of this invention. 

In a second aspect, the invention relates to a phanmaceutical 
composition comprising an effective amount of phentolamine, or a 

_ .pharmaceutically acceptable salt, solvate or ester thereof, and a cGMP 

PDE inhibitor, or a pharmaceutically acceptable salt solvate thereof. 
Preferably, the pharmaceutical compositions envisioned by the present 
invention comprise phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof, and a Type V cGMP PDE inhibitor, or a 
pharmaceutically acceptable salt solvate thereof, with sildenafil being the 
preferred Type V cGMP PDE inhibitor, Phentolamine mesylate and 
sildenafil citrate are the most prefen-ed active ingredients of the 
pharmaceutical compositions of this invention. 

In a third aspect, the invention relates to a kit comprising in 
one container an effective amount of phentolamine, or a pharmaceutically 
acceptable salt, solvate or ester thereof in a phannaceutically acceptable 
carrier, and in a separate container, an effective amount of a cGMP PDE 
inhibitor, or a pharmaceutically acceptable salt, solvate thereof in a 
pharmaceutically acceptable earner, with sildenafil being the preferred 
Type V cGMP PDE inhibitor. Phentolamine mesylate and sildenafil citrate 
are the most preferred active ingredients for use in the kits of this 
invention. 

In a fourth aspect, the invention relates to a pharmaceutical 
composition for the treatment of human sexual dysfunction comprising a 
therapeutically effective amount of a first vasodilating agent or a 
pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
phannaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. Preferably, the first vasodilating 
agent or a phanmaceutically acceptable salt or solvate or ester thereof is 
an adrenergic blocker. More preferably, the adrenergic blocker is an 
alpha-adrenergic blocker. Also preferred Is that the alpha adrenergic 
blocker is selected from the group consisting of an alphal -adrenergic 
blocker, an alpha2-adrenergic blocker or both an alphal -adrenergic 
blocker and an alpha2.adrenergic blocker. Preferably, the second 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
esterthereof is a cGMP PDE inhibitor. Also prefern-ed is that the first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
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ester thereof is an adrenergic blocker and the second vasodilating agent 
or a phanmaceutically acceptable salt or solvate or ester thereof is a cGMP 
PDE inhibitor. The adrenergic blocker can be selected from the group 
consisting of phentolamine, phentolamine mesylate, phentolamine 

hydrpchloride. phenoxybenazmine,_.tolazoIine, dibenamine, yohimbine, — 

terazosin, doxazosin, prazosin and the like. The cGMP PDE inhibitor can 
a cGMP PDE V inhibitor. Preferably, the cGMP PDE V inhibitor is selected 
from the group consisting of: 
sildenafil, 

(6R. 1 2aR)-2.3,6,7, 1 2, 1 2a-hexahydro-2-methyl-6-{3.4- 

methylenedioxyphenyl)-pyrizino[2'. r :6. 1 ]pyrido[3,4-b]indole-1 .4-dlone 

(Compound A), and 

(3S,6R, 1 2aR).2,3,6,7,1 2, 1 2a-f iexahydro-2,3-dimethyl-6-(3,4- 

methylenedioxyphenyl)-pyrazino[2M':6.1]pyrido[3,4-b]indole-1,4-dione 
(Compound B) or a phamriaceutically acceptable salt or solvate thereof. 

In a fifth aspect, the invention relates to a method of treating human 
sexual dysfunction comprising the simultaneous or sequential 
administration of a therapeutically effective amount of a therapeutically 
effective amount of a first vasodilating agent or a phanmaceutically 
acceptable salt or solvate or ester thereof, a therapeutically effective 
amount of a second vasodilating agent or a pharmaceutically acceptable 
salt or solvate thereof, and a phamriaceutically acceptable carrier. The 
classes and types of compounds which can be used in the method, are 
described in the fourth aspect, above. 



DETAILED DESCRIPTION 

Humans include, of course, males and females. Although the 
pharmaceutical compositions of the present invention are envisaged 
primarily for the treatment of erectile dysfunction or male sexual 
dysfunction, they may also be useful for the treatment of female sexual 
dysfunction. Such female sexual dysfunction may include orgasmic 
dysfunction due to ciitoral irregularities or disturbances. 

Phentolamine. 3-[[(4,5-dihydro-l H-imidazol-2-yl)methyl](4- 
methylphenyl)amino]phenol. and pharmaceutically acceptable salts, 
solvates, hydrates, crystalline polymorph fomns and the free base thereof. 
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are useful in the treatment of sexual dysfunction. A rapidly disintegrating 
tablet and method of use to treat sexual dysfunction is disclosed in United 
States Patent No, 5,731,339, also incorporated herein by reference. 
Representative formulations comprising phentolamine are disclosed in 

U.S. 5.73.1.339._.Phentoiamine-can exist in unsolvated as well as solvated 

forms, Including hydrated forms, e.g. hemi-hydrate. In general, the 
solvated forms, with pharmaceutically acceptable solvents such as water, 
ethanol and the like are equivalent to the unsolvated forms for purposes of 
the Invention. Phentolamine can fomi phamriaceutically acceptable salts 
with organic and inorganic acids. Examples of suitable acids for salt 
formation are hydrohalic acids such as hydrochloric and hydrobromic; as 
well as other acids such as sulfuric, phosphoric,, acetic, citric, oxalic, 
malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, 
methanesulfonic, toluenesulfonic and other mineral and carboxyiic acids 
known to those skilled in the art. The salts are prepared by contacting the 
free base form with a sufficient amount of the desired acid to produce a 
salt in the conventional manner. The free base fonms may be regenerated 
by treating the salt with a suitable dilute aqueous base solution such as 
dilute aqueous sodium hydroxide, potassium carbonate, ammonia and 
sodium bicarbonate. The free base fonTis differ from their respective salt 
forms somewhat in certain physical properties, such as solubility in polar 
solvents, but the salts are othen^/ise equivalent to their respective free 
base form for purposes of this invention. Phentolamine can alsa form 
crystalline polymorph forms or crystalline forms thereof using suitable or 
conventional crystallization procedures. 

The present invention is directed to the use of cyclic 
guanosine 3\5'-monophosphate phosphodiesterase (cGMP PDE) 
inhibitors in combination with the salts or esters of phentolamine, 
preferably, with phentolamine mesylate for the treatment of human sexual 
dysfunction, preferably erectial dysfunction Examples of cGMP PDE 
inhibitors contemplated in this invention are as follows and are described 
in the following documents, as indicated. The disclosure of each of the 
below-referred to document is incorporated herein by reference. 
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European published application number 0201188. which 
discloses compounds of the formula 




and the phamnacduUcally acceptaWe salts thereof, 
in which: 

R. Is a lower afkyi of from one to six carbon atoms, 
a lower aJkenyl of from one to six carbon atoms, a 
lower h/droxyalkyl oi from one to six carbon 
atoms, a lower hydroxyaJkenyl of from two to six 

carbon atoms, a lower aminoallcyl of from one to 
six cartaon atoms, or a lower aminoaJkenyl of from 
two to six carbon atoms: 

n is 0 or an integer of from 1 to 4; and 

At IS a radical of the foJJowing g^al formula (R,) 




or 2, 3. or 4-pyridyl. in which X, Y, and 2 are 
independently. (1) hydrogen: (2) lower alkyJ of frwii 

<5) lower alkoxy of from one to six carbon atomsi - 
(6) ratro: (7) aniino; (8) NR'R" wherein R' and R- 
are each^ndependentJy. (a) hydrogen or (b) lower 
att^^f one to six carbon atoms opUonaJly 
«*strtuted by (I) ammo, (iij moipholifK) or m 
cycloalkyf of from, five to seven cart>on atoms; %) 
sulfonyi; or ^ ' 

<10)-SO^R'R- wherein R' and R- are as defined 
above: 

«^ the proviso tfwt not all of X. Y, and 2 can be 
nHro. amino, or NR'R" at once. 



(I) 
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Preferred compounds include: 

l-efhyl.3-methyl-5-phenylpyrazolo[4.3-d> 
pyrimidine-7-one ; 

1^-dimethyJ-5^eny»pyra2oloC4.3-dJpyTimidine-7- 

, ^ , ^, _ on©» ^ ^. ^ _ _ 



1 •3:<'™ethyl-5-{4^itrt)phenyljpyra2olo-f4.3^). 
pynmidine-T-ooe; 

1.3-dimQthyl^4-aminoph9nyl)pyra2o»of4.3^1. 
pyrimidine-7-one: 

l3-dimGthy|-5-(3-nitroph9nyl)pyrazoIo[4.3-dI- 
pynmidine-T-one; 

1 •3^in'ett'yl-5-<3.4^ime«hoicyphanyI)pyraa>tof45- 
aI-pyrimidin©-7-ons; 
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European published application number 0214708. which 
discloses compounds of the formula 



in which: 
A represants a group of formula: 

(a) " ^ 





10 



(I) 




(b) 



Z-H 




(d) 




or |e) 



6::> 



R» end R' are the same or cfifferent and each 
represams a hydrogen atom, a hatooen atom or a 
group of formula -OR'; 

^ 5an»8 or different and each 

reprasents a carbamoyl group or a cartKwy ©foup; 

R* and R« both represent hydrogen atoms or to- 
they represent an extra caitoonK»ffaon bond 
the carbon atoms to which they am at- 
tached; 
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R* represents a hydrogen atom, a halogen atom or 
a group oi formula -OR*. -NR*R" or -SR*; 

R* VopfeMr»te a' hitf 
-OR*. -NR"R" or -SR*; 

R* repfoser^ts a hydrogen atom, a C,-C* alkyi 
grx>up. an a IkyI sulphonyl group, a hatoalkylsul- 
phonyl group, an arylsulphonyi group or a hydroxy- 
protacting group: 

R" and R'' are the same or different and each 

represents a hydrogen atom, a hydroxy group, a 
C,-C. alkyl group, a Cr^. hydroxyalkyl group, a Cr 
C4 aminoalkyl group, an aralkyl group, an aryl 
group, a C.-C. alkoxy group, an aralkyloxy group, 
an amino group, a C,-C» aliphatic acyl group or an 
aromatic acyl group; or R** and R" together repre- 
sent a substituted methylene group, or R" and R", 
together with the nitrogen atom to which they are 
attached, represent a heterocyclic group having S 
or 6 ring atoms, of whk:h, in addition to the nitro> 
gen atom shown. 0 or 1 are additranal oxygon, 
nitrogen or sulphur hetero-atoms. said heterocyclic 
group being unsubstituted or having from 1 to 3 C- 
C. aUcyl andA>r C-C alkoxy substituants: 

R" represents a CrC alkyl group; 

Z represents . a hydrogen atom, a hydroxy group or 
a substituted hydroxy group: and 

W represents an alkoxy group or an aralkoxy 
group'. 

provided that, when A represents said group of 

formula (e). R* end H* both represent hydrogen 
etoms: 

and pharmaceuticafly acceptable salts and esters 
thereof. 
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Preferred compounds include: 

2-Am ino-6-desami no-6-hyd roxygriseoCc 
add and pharmacautically acceptable salts and es- 
tars thereof. 

2-AmIno-6-de3amino-6-hydroxygriseofic 

. add y-amide and phanTwceutically.. acceptable — . 

salts and esters thereot. 

. 2-Aminogriseolic add and phamrjaceuticaUy 
acceptable salts and esters therecFf. 

Bi&Cpivaloyloxymethyt) 2-amin&-6- 
desamino-6-hydroxygriseolate and pharmaceutical- 
ly acceptable salts thereof. 

2-Amino-N '-fnethoxygriseolic add and 
phzrmaceuticatly acceptable salts and esters there- 
of. 

2-Amino-N*-t5Gn2yloxygriseol[c add and 
pharniaceuticalty acceptable salts and esters there* 
of. 

2-Fiuorogrtseofii; add and pharmaceuticaHy 
acceptable salts and esters thereof. 

2«ChIorogriseofic add and pharmaceuticaHy 
acceptable salts and esters thereof. 

- 2-Amino-6^esamino-6-hydroxy-7'-d9soxy9- 
riseofic add and pharmaceutically acceptable salts 
and esters thereof. 

. 2-Aniina-T-desoxygriseoltc add and phar- 
maceuticaliy acceptable salts and esters thereof. 

2-Chloro-7'-doso)cygriseoDc add and phar- 
maceutically acceptat)ie salts and esters ttiereof. 

2-Amlno-e-desamino-6-hydroxy-2'-chloro- 
2'<<lesoxygTiseortc add and pharmeceutically ac- 
ceptable salts and esters thereof. 

2-Amino-6-desamino^hydroxy-2'-desoxyg- 
riseaflc add and pharmaceuticaUy acceptat>)e salts 
and esters thereof. 

- 2-Amino-2'-chlorD-2'-deso}eygrtseaUc add 
and phannaceutically acceptable salts and esters 
thereof. 

. 2-Amir«>-2'-de60xygriseoric add and phar- 
maceutically acceptable salts and esters thereof. 

2-Chloro-2'-desoxygriseoIic add and phar- 
maceutically acceptable salts and esters thereof. 

<3riseofic add |i'-onde and pharmacauti- 
cally acceptable salts thereof. 

2-AcetylBmlno-6-desamino-G-hydroxy-4'.5'- 
dlhydragriseoTtc add and pharn>aceutjcally accept- 
able salts and esters thereof. 

2-Anitr>o^desamino-B-hydroxy-4\5'- 
dDiydrogriseoHc add and pharmaoeutically accept- 
able salts and esters thereof. 

2-AcetyIamlno-6-desamlno-6-hydroxy-4\5*- 
dihydro-7*-desaxygriseolic add and pham^oceuti- 
caily acceptable salts and esters thereof. 

2-Amtno-6-desanUno-6^Tydro)cy4'.5'- 
dihydix>-7'*desoxy9nseollc add and pharmaceuti- 
caUy acceptable salts and esters thereof. 

2.6-D(Cli{oro-6-de6amino-4'^-dthydroQ- 
riseolic add and phsmiaoeuticaDy aoceptable satts 
and esters thereof.- 

2-ChIoro-4'^-dthydrogri8eolic add and 
phannacauticaUy acceptable salts and esters there- 
of- 
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European published application number 0319050, which 
discloses compounds of the formula 



in wfu'ch: 

A represents a group of formula: 



r5 r5 




(I) 



fon^te Z^: *° " '^"^ ~* - » •»>0B«. atom or . 9^, of 

R« represents a C,-Cc afkyi group; 

and pharmaceutically acceptable satts and estere thereol. 
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European published application number 0293063, which 
discloses compounds of the formula 




(I) 



or a pharmaceufically acceptable salt thereof, wherein 
R IS Ct^alkyl or Ca^alkenyl. and 
is hydrogen or hydroxy. 



Preferred compounds include: 



2-(2fjropoxyphenyl)-€-purinone. 
2-(2-efhoxyphenyl)-6-purinone. 
2-<2-butoxyphenyf>-6-purinone, 
2-(2-isobutoxyphenyl>-6-purinone. 
2-(2-propoxyphenyI)pijrinG^.8-dione. 
2-<2-niethoxyphenyI)purrne-6,0.dione. 
2-<2-othoxyphenyl)purin6-6,8-dione. 
2-<2-bmoxyphenyi)piirine-6.Mone! 
2-(2-isobutoxypheny)purine-e,8-dlone, or 
2-<2-allyloxyphenyl)purine-6-8-diono 
or a pharmaceirtically acceptable salt thereof. 

European published application number 0347027, which 
discloses compounds of the formula 




(1) 



or a pharmaceuticafly acceptable saft thereof, vrherein 
^ rs O or S; 

n« are Independently hydmgan or C-.^. ' *^^'™">"- "NO" " "NHCOW wherein R'. R«. R' Za 
^ is hydrogen or C^alkyl; and 
~ i« hydrogen or C. ~«alkyl' 

Tjzs:^:^':;^:: ^ '^'^ •<^x- -«^ch.ch. « ^. x „ o. r. ,3 hydros ^ 
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Preferred compounds include: 

3-cyano-6-(2-propoxyphenyl)-2(lH)-pyrtdinone. 
6-(2-propoxypnenyl)- 1 .2-dinydro-2-oxopyridine-3-carboxamide. 
6-(2-propoxyphenylj-i .2-dihydro-2-oxopyndine-3-cart)oxyfic acid. 

'^®!!?Xi^:i2:P^9P9??yp*?e.nyi):i.2^ 

6^'(2-pfopoxypnenyl»-3-{ t H-tetrazol-5-yl)-2( l H)-pyridinone. 
6-{2-propo>cyphenyI)-2{ 1 H)-pyridinone. 
3-nitro-6-{2-propoxy pheny l)>2( 1 H)-pyridinone. 
3-cyano-6-(2-etho>fyphenylh2ri H>-pyridinone . 
3-amino-6-(2-propoxyphenyO-2(1H)-pyridinone. 
3-cyano-4-meThyf-6-(2-propoxyphenyI)-2(lH).pyridinone. 
3-cyano-5-methyi-6-(2-prapOJcyphJ5nyl)-2(1 H)-pyndinone. 

3-cyano-6-{2-( 1 . t ^.3.3.3-h«xafluoropropoxy }phenyl-2( 1 H>-pyridcnone, 
3-cyano-6-{2-propoxypheny i)-2( 1 H>-pyridinemione. 

1.2-dihydro-4-fnethyl-2-oxo-e-(2-propoxyphenyI)pyridine-3-carboxylic acid. 

methyl i,2-dihydro-4-methyl-2-ox(>-6-{2-propoxyphenyI)-pyrtd<ne-3-carboxylate. 

1 .2-dihyaro-4Tneihy{-2-oxo-6-{2-propoxyphenyl)pyridin©-3-carboxamide, 
3-cyano-6-f2-cyc}opropylmethoxypheny|>-2(lH)-pyndinone. " 
6-(2-butoxyphenyO-3-cyano-2(1H)-pyrjdinone. 
6-(2-aJJyloxypheny l)-3-cyano-2( 1 H)-py ridinone. 
3-cyano-e-I2-<2-mcthylpropoxy)pJienyl]-2(lH)-pyndinone. 
6-(2-€thoxyphenyl>- 1 .2-dihydrr)-2^xopyridine-3-cart)oxamide, 

6-{2-cyclopropylmethoxypheny0-l^-dihydro-2-oxopyridme-3-carboxamtde. 
6-{2-butoxyphenyl>- 1 ,2-dihydro-2-oxopyridine-3-carboxamid0. 
6-<2-aHyk>xyph©nyl)«i .2'dibydro-2-oxopyridine.3-cafboxamide, or 
6-{2-(2-metfiyipropoxyphenylhl .2-dlhydro2-oxopyridine-3-carboxamide, 
or a pharmaceutically acceptable salt tfrereof. 



European published application number 0347146. which 



discloses compounds of the formula 



o 




(1) 



or a pharmaceudcalJy acceptable satt thereof, wherein 




is a ring 0/ sub-formula (a). (b>. (c), (d). <e). <0 or (g) : 
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(a) (b) " Cc)~ " (d) 




(e) (f ) eg) r 



R' is C<-€alkyl, C3-«aIkenyl. Ca-scycloaJkylCi -«an<yJ, or Ci-caikyi substituted by t to 6 fluoro groups; 

IS Ci -»aJkylthio. Ci -^afkylsulphonyU Ci^alkoxy. hydroxy, hydrogen, hydrazino. Ci-«alkyl. phenyl* 
-NHC0R3 wherein is hydrogen or Ci-^allcyl. or >NR^R^ wherein and R^ together with the nitrogen 
atom to which they are attached form a pyrrolidino, ptperidino, hexahydroazepino. morphoUno or piperazino 
rirtg. or R^ and R^ are tndependentfy hydrogen. Cs-scydoaikyi or Ci^ealkyl wtvch is optiorully substituted 
by -CF3. phenyl. -S(0)rtC, -calkyi wherein n Is 0. 1 or 2. -OR*. or -NR'R' wherein R* to R' are 

independently hydrogen or Ci««a(kyi. provided ttiat the carbon atom adjacent to the nitrogen atom is not 
substituted by saJd -S(0)8C.-«alkyI. -OR* of--NR^R' O''0"ps; and 
H is hydrogen and can also be hydroxy when R^ is hydroxy. 



Preferred compounds include: 

2-(2^ropoxyphenyl)pyrido[2.3-dlpyrimld-4<3H)-one. 

2-<2-propaxyph6nyt)pyrido(3,4-d]pyrimld-4(3H>ond. 

2-{a-propoxyphenyf)pyrldof4,3-dlpyrimid-4<3H)-one. 

2-(2-propoxyptienyl)pyrido{3.2-d]pyrimid-4<3H)-«ne, 

2-(2-propoxyphenyQptertdin-4(3H)-one. 

2-<2-propoxy pheny l)pteridin -4.6(3 H ,5 H>-dione, 

2- <2-propoxyphenyi)pteridin-4.6.7(3 H .5 H.8H>-trione, 

5,0-dihydro-3-methylthio-5-oxo-7-(2-propO)cyphenyl]pyrimtdo(5,4-ol [1 .2.4]tria2ine. 

3- ariurK>-5.6Kiihydro*SK3xo-7<><2-propoxyphenyI)pyrimido[S.4-eIt.2«4]triazine. ^ 
3^ethyiamlrK>€,6Kfihydr(>-5-oxo-7'<2-piopoxypheriyl)pyrimtdo(5.4-eK1*2.4]ti1a2lne, 
3-methoxy-5.6Kllhydro-5-cxo-7-)2-propoxypheny!)pyrirnido[5.4-e][1.2.4)tria2ln9. 
3-nvethyltWo-8-oxo-6-(2-propoxyphefTylh7.0-dlhydropyrimklo(4.5-Glt1.2.4]tria2ino 
3-amjno-8^xo-6-<2-propoxyphenyI>-7.8-dJhydropyrimldof4.5-eI1.2.4]triazine, 
3-methylamint>-8-oxo-6-(2-propoxy phenyt>-7.8-di hydropyrimido[4.5-e]I1 .2.4]tria2ine* 
3-methoxy-8-oxo-6-(2"iMX>poxyphenyl>-7,8-dihydropvrimldo(43-eI[l,2,41tHazlne, 
3.8<liaxo-6^2-pnopoxyphenyl^3.4.7.6-tetfahydropyrimido(4.5^I1^4]trlazin6. 
3<linfiethytamin(>4-oxo^2-^)ropoxyphenyl)-7.8<^ydropyrimi^ 
3-msthyJthl(>-8-oxo-6-(2-allyloxypheriyiy-7.B-dihydro^^ ^4]triazjne, 
3-m8thytthio^xo-€-<2-fSObutoxyphenyfy-7.6-dihydropyrimldo[4.5-e][1^^^ 
3-melhylthk>-6-ow>-6-(2-cyciopropylmethoxyphenyl)-73tShydropyrim{do(4.5-e3[1 •2.4]trlazlne or 
3Hiiethytthlo-8H>xo-6K2-methaxyphenyO-7.8-dihydropyrirrildo(4M][1.2.4}triazin^ 

or a phaimaoeutlcally acceptable salt thereof. 
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European published appircation number 0349239 which 
discloses compounds of the formula 




(1) 



or a pharmaceutically acceptable salt.thereof. «vtiare{n 



is a ring of sub-formula (a), (b) or (c): 





N 



/ 



(c). 



X is oxygen or sufphur. and 

is Ct-caflcy{. Ca-<alkenyi. Ca-scycloaitcylCi-*aJkyl, or Ci-caikyi substituted by no 6 fluoro groups. 



Preferred compounds include: 



6K2^opoxyphenyJ)pyra2olot3.4^]pyrimidin-4{5H)-one. 
2-{a-propo)cypherTyOthlenor2.3^3pyfimldln-4<3H)-one. 

or a pharmaoeuUcany acceptable salt thereof. 
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European published application number 0351058, which 
discloses compounds of the fomiula 

o 



(1) 




or a pharmaceuticaKy acceptable salt thereof, wherein 

R' is C. -saDcyl, C2-taikenyi. Ca-scycloaJkylCt-olkyl. or Ci-«£f<yl substituted by 1 to 6 fiuoro groups; 

Is Ci-salkyftliio. Ci-«aIicvrJsulphonyl. Ci-€alkoxy. hydroxy, hydrogen, hydrazine, Ci-calkyl phenyl 
.NHC0R5 wherein R' is hydrogen or Ci-talkyl. or -NR*R5. wherein R* and R^ together with the nitrogen 
atom to whfch they are attached form a pvrrolidino. piperidino. hexahydroazeptno. morpholino or piperaztno 
ring, or R* and R^ are independently hydrogen. Cg -5 cycloalkyl or Ct-«alkyJ which is optionally substituted 
by -CF3. phenyl. -S(0)„C,-€alky) wherein n is 0, 1 or 2. -OR«. -COjR' or -NR^R' wherein R« to R« are 
independently hydrogen or C,~«alkyl, provided that the carbon atom adjacent to the nitrogen atom is not 
substituted by said -S(0)„C,-«alkyI, -OR* or -NR«R5 groups; and 



is a ring of stib-fbrmula (a) or (b) ; 





(a) 

Preferred compounds Include: 



(to) 



7'nvethylthIo-4K»o-2K2<propoxyphanyl)-3.4<fihydrapyrimldo[4.6KJ]pyT^ 
7-nwthylthIo-2-(2'«tooxyphenylH-oxi>3.4-dlhydropyrifTildo[4,5KJ]pyrimidi 
7-f7)ethylthio-2-^Hnethoxyphenyl}-4-oxo^.4-dIhydrapyrimido[4,5-d]pyrini!dm 
7-methyimio-2'<2HSObutoxyphenylH-a)co-3.4-dihydrt^ 

7-fnethyltWo-2«<2<yclopfDpylmethoxyphenylH*<>>«o^.4Klihydropyrimido[4.5-d]pyrirnidi 

7-methyithio-2-^2-a]lyloxyph8nyl)-4-oxo-3.4-dihydropyrirnidot4,5-dlpyrinnidine, 

7-annino-4KixD-2-(2-propoxyphGnyI>-3.4Klihydropyrirnido[4,5-d]pyrlrTUdine. 

7-rnQthylamino-4-Qxo-2-<2-propoxyphQnyO-3.4-dihydrDpyrimido{4,5^]pyrimidine, 

7-dimethytanUno-4-axo-2K2-prapaxyph8nyl}-3,4<lihydriQpyrirni 

7-hydra2ino-4-oxo-2-(2-prDpoxyphonyO-3.4-dtbydropyrtmldot4.5-d3pyrinfiIdine. 

4-oxo-2-(2-propoxyphenyO-3,4-dlhydropyriniido[4,5-d]pyrimTdin6. 

7'^thylafnino-4<)xo-2-(2-propoxyphenyO-3,4-dihydropyi1rnidoC4,5-d]pyrin^ldin6, 

7-(2-hydroxyethytamlnoH-oxo-2-(2'i)ropaxypheflyl)-3,4Kfihydropyrlrnidof4,5-<flpyrimrdlTO 

7-othyl-4-oxD-2K2-propoxyphenyl)-3.4-dlhydrppyrinriido[4^Kflpyrimidine 

7-methyJamlno-2K2-^iiethoxyph9nyIH-oxo-3,4-dlhydropyriniid(i4,^ 

7-phenyl-4Kaseo-2'<2'^)n>pox3flphenyl>-3,4-dmydnopyrimldQ(4.5-dJp 



1 1 BNSDOCIO; <WO__9959Sa4Al_l_> 



wo 99/59584 



PCT/US99/07046 



-16- 



7-morphonnc>-4.-oxo-2-(2-propoxvT3heny()-3,4-dihydrapyrimido[4,5<jlpyrimid}ne, 

7-cycJopropylarnino-4-oxo-2-(2-propoxyphenyt)-3.4^ihydropyrimid - 

T-acetamidc>-4-oxo-2-(2-prc>poxyphonylh3,4-dihydropyrimido[4,5-d]pyrimi 

7-propylamin<>4sixo-2^2«propoxyphenyl)-3.4<fihydropyrimidor4,5-d)pyrimidine, 

7-{3-hydroxypropylamino>4>ox(>*2-(2-propoxyphenyt)'3.4-dihydropyrin^ 

7-(2-^ethoxyethyiaminoH-oxo-2-(2-propoxyphenyl}-3,4^ihydropyrimido(4,5^ 

7-(2siimethyIaminoattiylamlno)-4-oxo-2-{2-propC)xyphenyl)-3,4-dihydrt)pyri 

7-{2-hydroxyprapylaminoH'Oxo-2-{2-propoxyphenyJ>-3.4-daiydrx>pyrinnido(4,^ 

7-{3-methy{thiopropylanruno>4<)xo-2-{2-propoxyph9nyl)^.4-dihydropyrimido[4.5-^ 

7-(2-ammoethylamtno)-4-oxo-2-{2-propoxyphenyO-3.4-dlhydropyrimido^^^ hydrochloride. 

7-{3-n)ethyisulphiny<propytaniino)-4-oxO'2-(2*propoxyphenyt)-3.4-dihydropyrinit^^ 

7-{3-methyIsulphonylpropylamino)-4K)xo-2-(2-^ropoxyphefiyl)-3.4KJfhydropyrimldot4.5-d^^ 

4«7«dioxo-2H2-propoxyphenyl)-3.4.7,&tetrahydropyrimidoH.5<l]pyrlmidme. 

7-rnetftylsuIphonyl-4-oxo-2'<2-propoxyphenyl)-3,4<Jihydropyrimtdo[4.5-d3^^ 

7-<Gsthylamino-4-oxo-2-<2-propoxyphenyi)-3.4-dihydropyrirnjdo(4.5-d]pyrimidine. 

7-(2-ethoxyc3rbonyiethylam}no)-4-oxo-2K2-propoxyphenyl>-3,4<Uhydropyrimido[4,5-d)pynmidine. 

7-{Blhoxycarbonyjmothylarnino>-4-oxo-2K2-pfopoxyphenyl>-3,4-dihydropyrimjdo[4.5-d]pyri 

7-(2-cart>oxyeihylamino)-4-oxo-2-(2-^ropoxyphenylh3,4-dmydropyrimido[4.5-dJpyri 

7-i(»rboxymethylaminoH-oxo-2-(2-propoxyphenyl)-3.4<IIhydropyrimldo^ 

7-ethoxy-4-oxG-2'K2-propoxyphenyJh3.4-dnTydropyr7midot4,5-d]pyrimrdine, 

7-methoxy-4-oxo-2-(2-prDpoxyphenyO-3.4-dihydropyrimido[4,5-d]pyrlmidine. 

7-(2,2,2-MfluoroethyJamino>4<>xo-2H2-propoxyphenyl>-3,4-dlhydropyrimidoC4,5<J3pyrimidin6^ 

7-propoxy-4-oxo-2-(2-propoxyphenyJ>-3.4-dihydropyrimido[4,5-dlpyfimid}ne. 

7•(^^«thyl-N-hydrox>'ethy^ami^o)-4-oxo•2-(2-p^opoxyphe^yl)•3.4<^ihyd^opyrifT1^d^^^ 

7-dlpropylamtno-4-oxc>-2-<2-^ropaxyphenyJ>-3.4-djhydropyrimldol4.&KlJpyrimidir»e, 

7-(2-phenethylamlm>>-4-oxo-2-(2-prapoxyphenyl>-3.4-dihydfopyrimrdo(4.5<l^ 

4-oxo-2-<2-prDpoxyphenyl)-3.4-dihydropyrlinldof5.4-d]pyriinldine, 

or a pharmaceuticaily ecceptabie salt thereof. 



European published application number 0352960, which 
discloses compounds of the formula 





or a pharmaceutioaJiy acceptable salt thereol, wherein 



by t to 6 



C0NR*R5^ 



BNSDCXJIO: <WO_99S9584AlJ_> 



wo 99/59584 PCT/US99/07046 

-17- 



Preferred compounds include; 



2-(2-ia2^-trffluoro«thoxylphenyOpurin-6-one. 

2H2-cyclopropyimethoxyphenyf)purin-6-one, 

2-<2-cyclopnDpytm©thoxyphenyl)purin-8^ion©, 

2-(2-l)enzyloxyphenyl)puriiv6.8-dione. 

2K2-t)ropQxyphenyi>-8-triftuorDmelhylpurin-a-one. 

2-^-propaxyphenyl>-8i3henylpurin-e-one, 

2-(2-propoxyphenyl)-e-mofhylpurin-6K)ne. 

2-(2-propoxyphonylH-mercaptDpurm-6-Of>e. 

2-<2-propoxyph«nylha^nethytthiopurrn-6-one. 

2'<2-propoxyphenyl>^aminopurin-6-one. 

2-<2-propoxy-S-nitrophenyf)purin-e-one, 

2'K2-^ropoxy-5-aminophe»iy|)puni>6-one. 

2K2-propoxy-5-acelan:idophenyl)purin-6-on6. 

2-(2-piop<jxy-4-methoxyphenyOpurin-B-Ofie, 

2-<2-propoxy-5-m©thoxyphenyOpuria-B<^na, 

2-<2-propQxy-5-chtoroph8nyI)puriiT6-one, 

2-(2-propoxy-4-methyfphenyDpurij>-6^ne. 

2-<2-propoxy'5-fiuorophenyl)purm-6-one. 

2-(2-propoxy-5^m6thylsuIphamoylph0nyl)purin-6-one. 

2-<2'i3rppoxy-5-rnethylsulphamoylphenyDpurin-6-one, 

2-p-propoxy^su^hafnoylphenyl)pijrtn-a-one, 

2-{2i3fopoxy-4-nriethyJthiopheny|)purin-fr<)ne. 

2K2-piopoKy-5-cyBnophenyl>purifv*cne, or 

2<2-prDpaxy'5-carbamaylpbBnyl)purin-&«ne, 

or a pharmacduficaily acceptable salt thdreof. 



European published application number 0371731, whicii 
discloses compounds of the formula 



HN 





(1) 



or a phaitnaceutioalty accaptable salt theraof, wherein 

Llot^'- C'-.<=y«*»*ylC-.-ky), phan,K;,-,.lM or C.,.«cy. by 1 to 6 

W 'iStJ^Pr <^-«»"w«*>- ^ -««>l«»<y. nltro or -WFPH*: and 
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Preferred compounds include: 

2-(2f3ropoxypheny|)quina2o(in-4(3H)-one, 

7.methymiio-2-(2-propoxyphenyl)qulna2orin-4(3H)-one 
7fmn>-2-(2^3ropoxyphenyO-4<3H>-qulnazoIlnono. 
7-amino-2-(2-propoxyphenylH{3Hhqiirnazollnorie. or 

7^^y>a'™*no-2-(2-propoxyphenylK(3Hh<jo}na20linon© ' - 

or a pharmaoeuticafly acceptable salt thereof. 



European published application number 0395328 which 
discloses compounds of the fomiula 




(1) 



or a pharmaceuticariy acceptable salt thereof, wherein 

independeiitiy hX^so or C.-,1.M opS^Lv^XS^^'^t!?"" «' ^ 



Preferred compounds include: 



e-amliM>^.(2.propoxyphoov1)pyrimWln-4{3HH>ne 
6-acetam(do-2-(2i)ropoxyphenyf)pyriirtditM{3H^ooe 

4.Wihydroxir-Z-(2-propoxyphenyOpyrimlcline. 
6-e«hyliOTrn<>-2-(2^opoxyphonyl»yrtmWln^HHm^ 

<^«rtroxyHS^9thyh2K2wpo^ --^ ro e. 

e*yl6*y*My-2K2-p«voxyphenyl)pyrimidin9-l^^ 

6*y*c»ty.2H2^5ropoxyphenyl)pyrimldliie.4-ca,b(«an^ 

j|Wano^4vdr«ty-2-(2-propoxyphenyl,pydmldfn6. 
2^a^P|j^xypl«v^^ 

^^myl-W^dw^Z^OTpo^ 

N^WI fi2*<''nr-2-<2-propa.<yphenyl)pyrfmW^^:^^ 
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European published application number 0400583, which 
discloses compounds of the fomiula 




wherein • 
A is N or OH; 
B is N CRa: 
O is N or CR2; 

AL K.'fi.*^^ Independently hydrogen, hydroxy, loweralkyl. lower aikoxy. phenyloxy. RcS(0)„-. 



ALX-Q- -ywi^Ay, luweraiKyi, lower aikoxy. phenyloxy, RsS(0)n-. W- 



and 

Rn R5 



^^^^ ""^^ ^ substituted by up to three methoxy groups, lower alkyi 
subsbtutsd by phenyl which may be substituted by up to three methoxy groups. - lower alkyI -N(R,>2. 

-lower allcyl -N^X , -lower ali^l -N^^ , 
pyridinyl or lower-alkyl pyridinyl; 

R3 fe hydrogen, lower alkyl. phenyl, kywer alkylphenyl. pyrkHnyl or loweralkyl pyridinyl; 

K«.. Rs are the same or independently hydrogen or lower alkyl; 

Rj ts tower alkyl. phenyl, lower alkylphenyl or pyrldlnyt; 

R7 are the same or independently hydrogen, loweralkyl. phenyl, pyridinyl. 



Re are the same or Independentty kMver aOcyl, phenyl or pyridinyl; 
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Q is "0-. -N- -CHjO- or -CRN- 



W is hydroxy, loweralkoxy, phcnoxy, -N(R„)j. — '^.^^ ~ 



• <lJ/ or yj 



ALK is a Ci-Ci straight or branched chain alkyl; 
R» is hydrogen, lower alkyl or phenyl; 

fito are the same or independently-hydrogen, loweralky) or phenyl 

Ri 1 are the same or independently hydrogen or lower alkyl; 

X is -CH2-. -0-. S(0)o. -NRio: 

n is the integer 0. 1 or 2 and 

p is the Integer 0 or l . 

with the provisos that 

a) one and only one of B or D must be N; 

^when A Is GH. when D is N. when B is CR, where R, is H. when is hydrogen, lower alkyl or phenyl 
then R andfty Ri must be r r 




or W-ALK-Q-; 

and the piiarmaceutically acceptable salts thereof. 



Preferred compounds include: 



quino«Ii^4(5HHJne 1-melh^^2^Xli '+^^<^azoM-yl^3.methyIlmldazo[1.5^^ 
imida^M-^H^ethyWrnSTn^^f^S^^ 

(a^yM^ethyMH^'dazoM.yl)-3.methylimi(faz^ or e-ethoxy-l^thyl^ 

qul,x>xalin^4H)^ or 2.rnemyrnnida^n^S!^^^ imidazo[1.2.a> 

methyHH-imidazoH-ylj lfnlda2ori.5.a)pvriS^lS5^^ e-methy^2(2. 
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European published application number 0400799, which 
discloses compounds of the fomiula 




ay 



or a pharniacetrtically acceptable sah thereof. whcr^Hn 



Preferred compounds include: 

^.e-<»n«n»«w«-(a^o)(yphenyOpyriitildin^^ 
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European published application number 0428268. which 
discloses compounds of the formula 




(i) 



or a pharmacoutically acceptable salt thereoJ. wfierein 
X is O or S; 

J i, C,^^. C-,cyctoe...yK:..,.„.,, e,c.-.aM sut>.«utod by , ,o 3 fluoro groups- 

IS hydrogen, -CN, .CONR=R«, -CO2R' 5-teira2oi„i M/^. j.,^ 
IndepBndendy hydrogen or C-alM; "NOj. -NH. or -NHCOR. wherein fP to R- are 

is hydrogen or Ci-«alfcyl: 
R* Js hydrogen or Ci-«alkyl.-.and 

R is halo. Ci-<all(yl. Ci-«aJtoxy. oyano -CONFfn^o rn on 

-SO,NR.>R» wherein n is 0. 1 or 2 r, ,° r?. " ■ .^^f^""- -f<°':°:-»*>'r. -NO,. ^MH,. 4JHC0fi«. or 
with Ih. p.«^sa tl,al R' is not mothyl when ^T^^^"^ °^ 

hydrogen 01 mettqrl and R is e-mejlLy ' ' -^^^"^ w -CN. X to 0. R» Is hydrogen. R* fe 



Preferred compounds include; 

^;^^;;^«;»™*«^ H>wr.dinone. 
'H3H«f«™Kto-l*dlhydr<>*««^pyrtdi„yo.3i, 
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3-cya!io-6-<5-methyJthio-2-prDpoxyphenyl).2(1H)pyridinone. 

3-(3K:yano*l^-dihydro-2-oxo-6-pyridinyJM.propoKy-N.N-dimethylban2enesuJpho^ 
3-{3^toxam,do-1.2-dmydro-2-ox()^pyrkJinyO-4^rop<^^ 

6-(2-cycIopropyJmemoxy-5-flourophenyI)-l>dihydro-2-oxopyridine-3<:arboxamlde 
6-(5-fluoix>-a^-melhylpropoxy)pheny IH ^-dihydro^2-oxopy ridlne-3-cartx>xamide 
3-cyano-6-(5-nitro-2-propoKypheny 0-2(1 H)-pyridinone. 

1 ,2-dihydro-6>(5-nitro-2-propoxypheny l)-2-o>co-3-pyridinone carboxamide. 

3'cyano-6-^aniina-2-propoxyphenyl)-2(1H)-pyridinon8. 

1 .2-dihydro-6-(5-amino-2-propoxyphenyl)-2-oxo-3-pyridinone cartjoxamida. 

3-cyano-6-(5-acetamido-2-pfopoxyphenyI)-2(1 H)-pyridinone or 

1 .2-dihydro.6-(5-acetamido-2-propoxyphenyl)-2-oxo-3-pyiidme cartXMcamide. 

or a pharmaoeuticaily acceptable salt thereof. 



European published application number 0442204, which 
discloses compounds of the formula 



1 




<1) 



or a pharmacetfttcany acceptable satt thereof, wherein 

Ri is C^aOcyl. Q»^keny!, C3_5cydoancy1 C,^alkyl. orCi_«aIkyt substftuted by 1 to 6 fluoro groups • 
ML^rfo^l^'*!^«?^'*^*"'^*'°"^' C«alkoxy. hydroxy, hydrogen, hydrazino. C^lkyl, phenyt! - 
NHCOR^ wherein is hydrogen or C,^ allqH. or ^R<Rs wherein R* and R« to^efher with the nitrogen 
Etim to Which they are attached fomi a pyrrolidino, piperidino. hexahydioazopino. morpholino or 
frfpeiBzino nng. or and RS«ro IrKlependently hydmgen. C«cydoaHcyl orC^^aflcyi which is optionally 
substhuted by phenyl, -S(0)„C^allcylwh8C8ln "p X 

n is 0. 1 or 2. ^OjRT or ^R«R» wherein R« to R« aro Independently hydrogen or C„alliyi, pro- 
vided that the carton atom adjacent to the nitrogen atom is not substituted by Bald •^0)„Cf^icyf , -OR^ 
or -NR&RB groups ; 

R Is halo. C^^ialkyt. Ci^aU(oxy. cyano. -CONRi»R", CPaR", C,^ aDcylS(0},.. -NOj, -HHj, >NHCOR» 
or SOzNR^^R^ wherein nie 0. 1 or 2 and Rw to R» are independently hydrogen or aikyi ; and 



is a ring of sub-formula (a) or (b) 




(a) 



(b). 
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European pubfished application number 0579496, which 
discloses compounds of the fomiula 




CyB (R')c„ (ij 



wherein — represents a single or double bond; 

is hydrogen or C^,, alkyl; 
Y is a single bond or aikylene: 
Ais 

(11) .O.R0 or-S(0)p.R» or 
(iii) -NR««R'7; 

in which Ro is hydrogen. ;ilky|. hydroxy-C,^ alkyf or-CyA-(R2;,; 
Ri« and R<7 Independently are hydrogen or c,^ alkyt; 
p is 0-2: 
CyAis 

(1> a 3-7 membered. saturated or unsaturated carbocyde 

«l - tl ""^l":!.'^ »»'"«"y he'temcyde containtos one nlt»>9.n atom. 

^.^™a^ """kimted or p^fially satuiatol hrterocyde containing one nib^., atan and 

1^0^^^"' "™^"^ " hste-ocyde «mainlng one nHregen atom and 

Se'e^^lTS^ "n»alu«tod or partially saturated heterocyda corfalning two nitrogen atoms and 

J^' ! trr."!!!!^ unsatumtedor partially saturated heteroqrde contaimng one or tv«, sulfur atoms. 
IIL o^raTo^ "ns«u™tad. partiairy saturated or f Jly s«u«ted hetewKiyele conlainng one o; 

M«i)*^^*o.^^' !" R. is hyd««ea or C« alkyl. (5) 

I ta^iH^rS^ f^' ^J!^^- "'•~'«»«''yl, (9) nitro or (10) Irifluoromethoxy. 
Z is a singia bond, methylene, ethylene; vtiylene or etlwnyleiie- 
CyB is 

(1> a 4-7 'nembared. unsaturated or partially saltimted heteracyde containing one nlragan atom 
a 1 11 "«"b«ed, unsa urated or partially saturated helero<ycte containing two nib(«en atom^ 

R»te t^^^^ic^'^^S"''^'^'*""^ hele««ye»e oontaining one or Iwoijfuratoms 
R* IS hydrogen, alkyf , C,^ alkoxy, halogen or triHuoromethyl; 

R| fe (1) hydrogen. (2) C,^ aJkyl. (3> C,^ alkoxy, (4) -COORs. in which R« is hydrogen or alky) (Si 

^C^^pl ; J^^^^ ^ -NHSO^ii, ,n Which Rti es hereXfore cl^ined/ W 

SOjNR-Rio in which R» and R«« are as hereinbefore defined. (9) -OCOR". in which R" is as hereinb^fa J 

Lu^.^?!?*"' """-ro^-thy.. (12) hydroxy. (13) (1., ^S^SC^^'c^^^^ 
r "k^"^::^*'" ^ ""^^ ^" ^ <^«) -CONrJ^ in which R- is hy^^^or 

C,^ elM °;;Phen)rf(Ci^ alkyl) and R.s Is C,. alkyl or (17) C,^ alkyfthb. (18) C,^ alkybliH^ (1^ 
alkytsulfonyl. (20) ethynyl, (21) hydn>xymethyl, (22) tri(C^ alkyl)snylethyny1 0^(23) i^^^^^^ ^ ^ 
ar>d l.m and n Independently are 1 or 2; * \ / jn. 

wfth the proviso that 

l^x ^'T^' **^! cydopentyl or ftrff luoromethylphenyf %vhen Y Is a single bond 

^ m ^122 S!??"* !r is a 4-7 membered unsaturated, parti^y saturated or 

fuMy saturated heterecyde containing one ortw oxygen atoms. W« y««uratedor 

<4) Y Is not a aingle bond when A is (I) -O^o or -S(0)^R» or (Ifl) -NRi»Ri7. 
or a pharmacautically acceptable salt thereof, or a tiydrate thereof. 
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Preferred compounds include: 

<-phanyImathy«amino.2-<3-pyrjdyf)qulnazoIine, 
4-(3-niethylphenyJmethyf)amfno-2-(3-pyrkiyl)q'uina2oIine 
4-3.4-djmethoxypheny(methy1)amino.2.(3.pyridyt)quinazoline. 
4-(4^rt)oxyphenylmetM>8mifK>.2-(3-pyridyf)quinazonne. 

4.MN.r^<laTiethyiam,no)pheny!methyJ)amino.2-(3.py^^^^ 
4-4.suHamoylphenytmefhyl)ar,ino.2.(3. 

4-(3-chIo«>phenylmethyf)amino-2-(3-pyridyJ)quina20Jine 
4-(3-tiifluofDfnethy>phenylmethy})amlrx>-2-^ 

4-(3-n«frophenyim6fhyf)amino-2-<3-pyridyI>quinazonne 

4-phenylmethylamfno-2-<6-methyl-3-pyridy1)quinazoline 

4.phenyImetMamino^2-(6-methoxy-3widyi)quina20Iino, 

4-pheny1melhylamino-2-(6-chlorD-3-j^dyOqulna2oline 

4.phenyimethylamino.2^6.Wfluofomethyl-3-pyridyI)qui;,azollne 

4-phenylmelhylamlno.e-melhyf-2-{3-pyridyl)quina2oIine 

4-phenylinefhylainino-S-inethoxy-2-(3^yridyl)quinazoline 

4.phenyfmelhytamlno-6jHJimethoxy-2.(3-pyridyJ)quina2oline 

4.pheny1methylam»no.6^rboxy.2-(3-pyridyl)qijina2oline 

4.phenylmethyiamino.6^ethoxycarbonyl-2.(3-pyridyf)qui^ 

4.phenylmethyJamino-B-amtno-2.(3-pyridyt)quinazoltne 

4.phenytmethyJamino-6^cetyfamlno.2H3.pyridyf)quinazoline 

4-phenj^meth3^amirK>-6^6thanesuffonyl8mino-2-(^^^^^ 

4-phenylmethylamlno-6-suIfamoyf-2-{3-pyridyf)qumazoline 

4.phenylmelhylamlno-6-acetoxy-2-(3.pyridyf)quinazoUne. 

4-phenyfmeIhy<ammo-6^Ioro-2^3-pyridyI)quinazQline 

4.phenyJmethylamJno-6-bromo-2-(3-pyrldy!)quina2oline' 

4-phenyIm8thylamino-7-nuoro-2-(3-pyridyl)quinazoUne' 

4.phen3^me!hy1amlno.6-trff.uoramethy|.2-(3.p^^^ 

4-phenyJmethylanilno.6-hydroxy.2-(3-pyridyl)qulnazofine. 

4-phenyimethylamino-6-nitro.2-(3-pyridy1)quinazoIine 

4.pheny!nielhylamli«>.6^no-2-(3-pyridy«)quinazoline. 

4.phenylmethylamino^ethy1.2-<4-pyridyf)quinazoline 

4-pheny1melhylamlno-e-methoxy-2.(4-pyridyl)qu}na2oIine 

4.phenyJmelhylam^no.6J-<^imethoxy-2-{4^>yridyf)quina2oiine 

4-phenyimethyfamirK>-6-cari,oxy-2-(4-pyridy|)quinarollne. ' 

4.phenylmethylamlno-6^|iM>.2-{4.pyridyl)qulna2oline 
4.phenyJmethylamliKi^N.NHdlrT»thyIaiT^rw>.2-(4>pyrWyt)q 
4.phenylmethylamIno.6.acelylamlno-2-(4.pyridyl)qS^^ 
, *-phenylmethylflmfrw>.6^ethanesultenylefnlno-2-(4.pyridyl^^^^^ 

4-phenyfmethy(amin<>-&«uHafnoyl-2.(4.pyr1d^)qulnazoline. 

4-phenylmethyIamino-6-acetoj(y^2-(4-pyridyl)quinazoline, 

4>phenylfnethylainlno-6-chloro-2-{4*pyridyf)quinazoline. 

4-pheny!methylamiiH>-6-bromo-2-(4-pyridy<)qujnazoIine, 

4-phenyime!hyiamino-7-fluaro-2-(4-pyrkiyJ)qulnaroHne. 

4-phenylmelhy1amlno-6-fnfluoromathy^2-(4-pyridyl)qunazollne, 

4-phBnylmelhylamlno-6-trifIuorofnethaxy-2-(4-pyridyi)quina2oIine. 

4-phenylmel hylamlno-6-hydroxy-2-(4-pyridy1)qulnazoline, 

4-phenyfmethytam>no-6-nHn>-2H(4-pyridyl)quinazoline. 

4-phenytmethy(amIno.6-cyano.2-(4^yrtdyl}qulnBZOline, 

4-phenyfamino-2-(3-pyridyl)quinazoline. 

4.(3-iTiethoxycarbonylphenyI)afninc>-2-<3-pyridyl)qulna2oline. 

4-phenyldlhyiaminD-2-(3-pyridyOquinazoline. 
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A r^T^ ^>'"'"'*-*-<3-PyridyOqoiniKbline 

t^li^h^^ h!^?™'"'"^-^^ ■^"'''^'^'''^^ 
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4 - ph enyl m e t hyla mino- 6-amino-2-(1 -lmida2otyl)qu iriazoli ne. 

4.phenylmethyiamtno-6^N.N-dim9thylamrfio)-2-(1-imida2Oty0quinazoline. 

4-phenyfmethylamtno-6-acetylamino-2-(1-imidazoiyl)QuinazoIine. 

4.phenylmethy1amtno-6-rnethanesulfonylarnino-2-(1-imidazoly1)quinazotine. 

4-phenylmethylamino-6-3ulfamoyI-2-(1-imida2olyl)quinazoiine. 

4-pheny1methy1amtno-6-acetoxy-2-(1-imidazolyl)quinQ2oline, 

4-phenylmelbylamfno-6^-chloro-2-(l-1mtdazofyOquihazolineV ^ — ' ' " 

4-pheny1met hylamlno-6-bromo-2-(1 -imidazolyl)qutnazollne. 

4-phenylmethylamiiK>-7-fluoro-2-(1-imidazol)i)i)uinazoline, 

4-phenylmethyiamino-6-trifluorornethyl-2-<1-imidazotyt)quinazoline, 

4-phenyimethylamino-6-trifIuoromethoxy-2-(1-irnida2oJyl)qufnazoIme. 

4.phenylmethy1amtno-&-hydroxy>2-(1-imtdazolyl)quinazoline, 

4-phenyJrnethy1amino-6-nrtro-2-{'l -imidazolyl)qutnazoline, 

4-phenylniethyiamino-6-cyano-2-{1-(midazoiyl)qu(nazoline. 

4-pheny1methylamino-2-<1-imidazolyt)quinazoIine, 

4-phenylmBl hylamino-2-((1 -imtdazalyl}methyl)quinazoline, 

4.phenyfmethytamino-2-<2-methyl-1 •imidazolyl)quin8ZOirne, 

6*bromo-4-phenyfmethylamino>2-(1-imidazolyl)quinazoIine. 

7-chloro>4-phenylmethy1aniino.2-<1-imidazoty})quinazoiine, 

6-chloro-4-phenylamino-2 -{ 1 -rmtdazolyl met hyl )qui nazol in e . 

6>nifro-4.pheny{methyf3mino-2-(1-tmidazolyl)quinazoline, 

6-methoxy-4-phenylmet hyiam tno-2-(mmidazo!yl)Qutnazoline. 

6-chloro-4-phenytmethylamino-2-{1-imjdazoiytmethyl)quina2oIine. 

6-chloro-4-(3-carboxyphenyl)ammo-2-(1 -imidazolyirnothyl)quinazoline, 

6-dimethylaniinosulfonyl-4-phenytmelhylamino-2-(1-jiTiidazolyl)quinazoline. 

6,7-dimethoxy-4-phenylfnethylafnino-2-(1 Hmidazoly!)quinazoi ine. 

4-(3,4-dimethoxyphenyimethyl)amino-2-(1-lmidazoIyl>quinazoline. 

6-dimathylaminomothyliden©aminosulfonyl-4-phenylmethylamino-2-(1-imidazolyl)qui^ 

6-(phenylmethy1amin03uIfonylK-phenylmethy)amino-2-(1-lmida2olyl>quinazoIine, 
4-(2-pheny1ethyl)amlno-2-(1 -lmidazolyl)quinazoIine, 

4-cyclohexytmethylamino-2-(1 -imidazoly()quinazoiine, 

6-cart>oocy-4-phenyCmethy!amino-2-(1-irnidazolyl)quinazoline, 

6-pheny1melhylaminocart>onyl-4-ph8nylmethylem{no-2-(1-iniidazolyl)quinazoline. 
6>iodo-4-phenyfinethy1anrvno-2-<1 -imidazoiyljquinazolme, 

6-ethoxycarbonyf-4-pheny!metMamino-2-(1-imidazolyl)quinazoline. 

6-hydroi)qr-4-phenylmethy1amino-2-(1-imidazofyJ)quinazoIine. 

4-{4^rifuloroinethoxyphenylmelhyl)amino-2-(1-imidazo)yl)quirtazoline. 

4-phenylnriethyiamino-2-<2-azepinyl)quina2olinc, 

4.phenyf met hy1amjno-2'<1 ,5-diazfipir>-2-yi)quinazoline, 

4-phenylmethylamino-2-<2-pyrimtdinyI)qulnazoUne, 

4>phenylmethyl8mino-2-<2-biazinyt)quinazoIine, 

4*phenyimethy}amino-2-<2-pyrroly1)qijinazo[ine. 

4-phenylmethylamino-2-<1-triazolyt)quinazoline. 

6-hydroxy-4-phenyJmethy1am{no>2-(1 - imidazolyI)quJnazoline. 

4-(3-trifluoromethoxypheny1methyi>amifK>-2-{1-imidaz0lyOquinazoIine 

4-phenyf mel hyiamino- 6,8-d iiodo -2-( 1 - lm!dazaiyl)quinazoItne. 

4.(2-ptienoxyBthyl)amIno-6-methoxy-2-(1.hnIdazalyl)qtJinazaHne, 

6-hydioxyniethyl-4-pheny{methylamino-2-(3-pyridyl)qulnazonne 

6-methylthlo>4-phenytmethylarnlno-2-(3.pyfidyl>qulnazallne, 

6-methylsiifinyM-phenyimethylaminc>>2-<3-pyndyl)quinazo{ine. 

6-methylsiJflnyW4-phenytrnethy)amino-2-(3-pyridyl)quinazoline, 

4-phenylmethylamir>o-2-(2-thienyOquina2onne. 

4-phenyimethylamlno.2-<2-furyJ )qulna2ol ine, 

4-phenylmethylamin<>>2K1-irndazoly(>-S.6J.B-tetrahyd(oquinazoiine. 

6-cartx«y-4.phenytmethylamJno-2-(1-lnydazolyl).5,6,7.8-telraliydfoqulnazollne^ 

6-ethajiycarbony»-4i>henyimelhylamino-2-(1-imidazoly«>-5,6J,a-teirahydro 

6-«thylamInocart)onyM-phenylmeChyfarrilno-2-<1-lmldazal 

4K2HT)ef b<uyethy1>amin<>-2-(1-imkjazoly})-S.e.7.8-t8trahydroquin^ or 

4-(2-<2-hydroxyelhoxy)ethyl)amino-2K1-lfrfda2olyl)-5,6,7.8-tetrahydi^ 
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European published application number 0636626, which 
discloses compounds of the formula 




and salts and solvates (e.g. hydrates) thereof, in which- 

- """"^ '^"^ 

represents C7-«alkyl: 

Ryepresents nhro. cyano. C-.alkoxy, C( = X)NR*r7. nr«r3. (CH.)„NRiocf = virh , c k ^ 

heterocyclic ring sefecled from thienyl. thiaeojyl and 1 2 4-lria2o vl «irh hJ^L- „ ^^'^^^^bered 
C,-.a(ky( or aryl group; or when R- ^s aryi nemy" Of '^ [^^^ substituted by a 

atoms then R* may aJso represent hydrogen; Subshtuled by one or more fluorine 

represents hydrogen or Ci-«a<kyl; 

represents hydrogen or Ci-«aJkyf* 

R" represents C-^alkyl optionaJJy substituted by one or more haioosn a*r«,* « an 

R^^ represents C, -fiaJkyl. aryl or arylC-^alkyl; ^ ^present -AfCH^),-.- 

R" represents hydrogen or Ci -calkyi; 

R^* represents hydrogen. Ct-olkyt. aryl, arylCi -♦aJkyl or R" and R<* together with the nitrogen atom 

to which they are attached form a monpholine. ptperazine or N-Ci-ialkylpiperazine ring; 

R*5 represents hydrogen or Ci-<aJkyl or R"" and R^^ together represent -A(CH>)o-; 

R* represents hydrogen. Ci-«alky<. aryl, arylCi-ialkyI, CQ2R«. ChbCOzR^ or R^* and R"' together 

with the nitrogen atom to which Ihey aro attached form a morpholino. piporazine or N-Ci- 4alkyl- 

piperazlne ring: 

R'' represents hydrogen or Ci-caJkyl: 

R^8 represents hydrogen. Ci-tatkyl. aryl. arylCi-*alkyl, COR^- or R'? ond fV^ together %vtth the 
nitrogen atom to which they are attached form a morphoiine. piperazine or N-Ci-^alkylpiperazine ring; 
A represents CHj or C = O; 
m represents zero or 1; 
n represents 1.2 or 3; 

X represents S or NH, or when R' represents amino then X may also represent Q; 
Y represents O or S; for use in therapy. 

Preferred compounds include: 
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European published application number 0640599, which 
discloses compounds of the formula 



- - - (R3-A)t- 




wherein A is a bond. C1-4 alkylene or CI-4 oxyalkylene: 

y is a bond, CI-4 alkylene, C1-4 alkyleneoxy, CI -4 alkoxyphenytene or phenyl(Cl-<d)alkylene; 
Z is a bond or vinylene: 

R1 Is 4-1 5 membered heterocyclic ring containing one or two nitrogen atoms optkinally substituted 
fay one or two flroups chosen from C1-4 alKyl, 01-4 alkoxy. halogen, trinuoromolhyl and nitro; 

R2l3{i)4-15membered heterbcydtc ring containing one or two hetero atoms chosen from nitmgen. 
oxygen, and sulphur, not more than one hetero atom being sulphur, optionady substituted by one or two 
groups chosen from C1-4 alkyl. CI-4 alkoxy, halogen, trifluoromethyl. nitro and groups of formula: 

-COOR10 

wherein RIO is hydrogen or C1-4 alky). 
(It) C4.15 carfoocydic ring, 
(iij) C1-4 alkoxy. 

(iv) hydroxy(C1.4 alkoxy) or 

(v) hydroxy: 

R3 is (i>4-15 membered heterocydic ring containing one or two hetero atoms chosen from nitrogen, 
oxygen and sulphur, not more than one hetero atom being oxgen or sulphur, optionally substituted by one 
or two groups chosen from CI-4 alkyl. CI-4 alkoxy. halogen, trifluoromethyl, nitro. cyano. ethynyl and 
groups of formula: 

-SONR7R8 

wherein R7 and R8 are independently hydrogen or CI-4 alkyl. 
(ii) C4-16 carbocydic ring. 
fiH) a group of fomxjia: 

CH2=CH(X)- 

whereln X is hatogen, or 
(fv) hydrogen, 
and I ts 1 or 2, 

provkfed that: R2 Is not hydroxy when Y Is a bond; R1 is not bonded through its nitrogen atom.when Z is 
vinylene; and exduding compounds of the forniula: 



HN' 



ft' 



wherein R** is methyl or n-propyl; 

R» is cydopentyl, cyctohexyl, 2-hydnoxyethyI, methoxyethyl, 2-(1-piperidiny!)Gthyl. or pheriyi or benzyl 

which may be substituted by 1 or 2 of methyl, melhoxy, chloro, nitro and trifluoromethyl; 

R^ Is hydrogen or methyl; 

Roo is methyl or n-prapyl. isopropyl or benzyl; and 

RSE is hydrogen or methyl; 

and the compound of foanuta: 

HN 



and Its pharmaoeuUcaHy acceptabte salts. 
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Preferred compounds include: 



2-(1-tmidazolyi)-4-[2-(2-hydroxyethoxy)ethyt]amino-5-(3-methoxyphenyl>-methyfpyrimidine 
2-<1 -lmidazolyl>-4-phenylmethyiamihopyrimldine. 
2-(1-lmidazolyl}-4-(2-methoxyethyt}aminopyriinldine. 

2-(1-lmidazolyl)-5-ethyl-4-phenylmethylaminopyrimjdine 

2-(1 -Iniidazoly^}- &-phenytmethy1-4-phenyimethyiarn|nopynmidine 
2- ( 1 -Imid azol yi)-5- methyf-4-phenyl methylammopyrimid ine, 
2-(1-lmidazoly1}-5.6-dimethy(<4-phenylme(hylanriinopyrimIdine 

2- ( 1 -I midazoi yl}- 5-(3-nr»e thoxy p henyl)methyl-4-{2-methoxyethyl )arnino-pyri mid t ne. 

2-(1-lm^dazo^y^^5-(4-methoxypheny^)m€thy^-4-C2-<2-hydroxyethoxy)ethyQ-amir>op^^ 

2>(l-lmjdazolyf>-&-(4-memoxyphenyt)methyl-4-(2-methoxyethyl)aniino-pyrimidine. 

2-(l-imidazoly{}-5-(4*meUioxypheny()methyl-4-phenylinethylarnino-pyrimidi^ 

2-(1-iinidazolyI)-5-phenoxymethyl-4-phenylin8thyianiinopyrimidfne. 

2-(1 -fmidazotyf}-5-(1 -irnlda2Dlyl)fnethyi-4-phenylmef hylaminopyrlmidine, 

2-(1-lintdazolyt}-5-(1-chlanovtnyf)-4<phenylmethy1aminopyrtmidine, 

2-(1-lfnidazotyl)-5>(2-thieny1)'^phenytmethyfam}nopyriniidjne, 

2-(1-lmidazQlyf)-&-(2-thiazoly1)-4-phenylmethy1aminapyrjniidine, 

2-(1-lmidazoly1)-5-(2-thienyl>-4-(1,3-dioxaindan-5-yl) methytaminopyrimidine. 

2-(1-lmidazolyi)-5-(2-thieny<)-4-|2-{2-hydroxyelhoxy)ethyll aminopynmidine. 

2-(1 -lmidazolyl)-5-(2-thieny1>-4^1 -napWhyl) methylaminopyrimidine. 

2-(1-lmidazolyl)-5-(2-thienyl>-4-<4-ntethoxyphenyt) methyfaminopyrimidine . 

2-(.1-linidazo(y(}-5-(2-thieny()-4-{3-niethoxyphenyt) methylaminopyrimidine, 

2-(1-lmidazolyIV5-(2-thionyl>-4-(2-furyl) methylBminopyrimidine, 

2-(1-Imidazolyl)-5-(2-thienyJ>-4-(2-thlenyi) melhyiamtnopyrimidine. 

2-(1 -lmidazolyi)-5-(2-thieny<>-4-(3-pyridyt) methylaminopyrimidine, 

2-(1 -lmidazoly!>-5-(2-thieny1)-4-(2-methaxyethyO aminopynmidine, 

2-(1-lmidazolyl)-5-(2-thienyl>-4-phenylmethaxyaminopyrimidine, 

2-(1 -lmidazolyl>-5-(2-thieny<M^4-chloraph8nyl) methylsminopyrfmldine. 

2.(1 -tmidazoiyl>.S-(2.f hienylM^S-chlarophenyl) met hylaminopyri midine, 

2-(1 -lmidazolyl)-5-(2.thienyl>-4-(1 .3-dk)xalndarv5-yi) methyianrtinopyrimidine. 

2-(1-lmrdazoly1)-5-(4-memylphenyl)-i-(1,3-dioxalndan-5-y1) methyJaminopyrimidine. 

2-(1-lmida2olyl)-5-(4-methoxyphenyf)-4-(1,3-dioxalndafv5-yJ) methylamino-pyTimidine. 

2-(1-lmidazo!y1)-5-(5-nriethyl-2-thienylH-(1,3-di03Calndar>.5-yl)methytamino>pyrimldine. 

2-(1 -lmidazolyl)-5-(2-thienyl>-4-44-<1-imidazoiyOphenyI] methyl amino-pyrimidine, 

2-(l-.Imldazo!yl>-5-(3-pyridy1)-4-(l ,3-dioxalndar*-5-yf) methylaminopyrimidine. 

2-(1-fmidazo(yf>5-(3'furylM*(1,3>dioKaindafv&>yi) methylaminopyrimidine. 

2.(1 .tmjdazolyf}-5-(3-pyridy1)-4-phenylmethylamlnopyrimidine, 

2-(1.lmidazoiyl)'5-(4-chloropheny(>-4-(1,3-dioxaindan-5-y(> methylamino-pyri midine, 
2-(BenzimIdazol-1-yf>>5-(2-thieny(}-4-(1 ,3>dioxalndan-5-yl) methyiamino-pyrimidne. 
2-(1-Imida20lyf)-5-(2-thlenyl>-4-(4-ethoxycartJonylphenyi) methylamino-pyrimidine, 
2-(1-lmldazalyl>-5-(2-naphlhyl>-4-<1 ,3-dioxaIndan-5-yl) methyiamino-pyri midine. 
2-<a-Pyridy!>.5-(2-fhlenyI)-4-<1.3.dloxalndan-S-yt> methylaminopyrimidine, 
2.[2K3-PyridyOvinylI-5-(2-thIeny(>-4K1.3-dloxaindan-5-yi)meth>^ 
2^2-Methyl.1-tmldazolyl>-5-(2-<hienyl>^(1>diaKalndar>-5-yI)ir«fhylamino^>yrimidh^ 
2.C1-lmidazoiyf)>5.(2>thienylH-(benzirn*dazol.5.yOmethylaminop^ 
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European published application number 0668280, which 
discloses compounds of the fomiula 




(I) 



lower a.^. -ower ^yc^TJ^LZtZC-^T^'^'^^^^^^^ 

«r«no n*o. halogen. altoyCic heterocycle group (which is optionally sub^^e^ ^ 
subs rtuems which are the same or different and are tower alkyl. a«lj. >vl o^Tcu^ZlJT^ 
one to three subslituenls which are the same or dillerent and are loviZ atonJ T 
9ro.p.». oycloalKvl. bicycioalKyl. be..zocyc,oaM («hi2,t Stu^ wTo^T^ree 

substttuents which are the same or different and are lower aittrf t^^^r^^i i^. 

Which are the same or dmersflt and are lower alkyl. hydroxy, lower alkoxy carboxv lower nito^/^, 
ixjny.. amiho mohoalM-substilutod amino. diaJkyl-sutili.uid amino, ni^'o ^S^SrhS^; 
hreeT^t ?!'' ''-«-~=y-'« 9roap-sub«i,u,ed alky, (which Is op.ior,a«y .^SS^d « 

three sybsbtuents which are the same or different and are tower alkyl. hydroxy, tower J^vc^^ 
lower alkoxycart»nyl. amino. monoalkyl-sut,stituted amino, dialkyl-subistitedi^torni^l^^ 
halogen or trifluoromethyl and where said alkyl pari is optionanv su^iu^^ !'^n . 

s»rj:rr iT r * ^ - ^^^e~r ar,^e ~ 

«fl«.romemvl,, or R. and are taken ^e«>er to repre'senf hetr:^«noup^^;i,i^T^^ 
alorn <wh.oh .s ophonally substituted with one to three subsfituents which are thoaro 

one to thme subsituents which are the same or different and are cydoalkyl hydi^y IcZ^Im.^ 
ca*oxy. lower alkoxycarbooyl. amino. monoalkyh»bstitoted amino dlalkTsubS^ I^L^Z 

srsTo^r; -r-;-- r^-- option^— ^i^\oiri^^^^ 

the same or different and are lower alkyl. hydroxy lower alkoxv au*^f^^^ -ju . ^® 

monoa.kyl-substttu.ed amino. dialky^slat^t^iiJ^r^C^iS^; tLa^^^ 

aromatic heterocycle group-substituted allwl (where saM ar^t«iJr!!!!!^ ' " 'nnuoromethyl). 

tower alkoxy. carboxy. tower alkoxycarbonyl. amino, monoalkyl-sobstftuted amino dtal^i^'ribLn^JSi 
am,no^,ro. «*6namide. baJoocn or trifluoromethyl, and wher; thel^^^ariToptS^lS^ 
with ann). amn«*c heterocycle group (where said aroma«c he.erocyc<rgroup opti^Ij ^ll^ 

Ii^Ll°J^'"! subslrtuents whfch are the same or different arxl are tower alkyl. hydroxy, tower 
SS^^r^jTT ^"o- moooalkyl-substituted amino, dialkyl^b^mj amino, 

mtro. sulfonamide, halogen, or trifluoromethyl). or aralkyl (where the atyl part of said aralkvl is «>K«X 
sut««u,ed with one to three sobstituene, which aro the same or ^^^^ ^^ JT^ 
atoxy. dialkyl-subsab^cd amino, halooen. or trilluoromeftyO. and X rep^^tl^^t ^ 
atom, or pharmacologfcatly acceptable salts thereof. 
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European published application number 0669324 which 
discloses compounds of the formula 




(I) 



Sroup, a cycloalkyi group, a cyli^^J^J^^,^'^°"^iZ^'^°'''>^ S^'-P. « f>eteroa,ylalkyl 
alternatively R« and R' may toon . rtng too!^^«f ^ ^Zf"" ^ 

or a ptaimacolooically acceptable salt therecX: 



W091/19717 discloses compounds of the formula 

Wherein 

is oxygen orsulbir. 
m Is lydrogen. a»yl or alkyi substituted with aort or hydroxy- 

substrtuted vwh ao^i. heteroaryl. hydroxy, alkoxy. amino. mJoaBcyl 
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is hydrogen, halo, trifluoromethyt, afkoxy, alkylthio, alkyl 
cycloalkyl. aryl, aminosulfonyl. amino, monoarkyiamrno, dlafl^flamino. 
hydroxyalkylamino, aminoafkylamino. carboxy, alkoxycarbonyi or 
arninocariDonyl or alkyi substituted with aryl. hydroxy, afkoxy. amino. 

monoalkylamino or dialkylamino; 

Ra, Rb, Rc and R<^ independently represent hydrogen, alkyi, 
cycloalkyl or aryl; or {Ra and Rb) or (Rc and R^) or (Rb and RC) can 
complete a saturated ring of 5- to 7- carbon atoms, or (Ra and Rt>) taken 
together and (Rt) and Rc) taken together, each complete a saturated ring 
of 5- to 7-carbon atoms, wherein each ring optionally can contain a 
sulfur or oxygen atom and whose carbon atoms may be optionally 
substituted with one or mora or the following:.alkenyI, alkynyl. hydroxy. 
cartx)xy, alkoxycarbonyi, alkyi or alkyi substituted with hydroxy, carboxy 

or alkoxycarbonyi; or such saturated ring can have two adjacent carbon 
atoms which are shared with an adjoining aryl ring; and 
n Is zero or one. 



Preferred compounds include: 

cis-5,ea,7,S,9,9a-Hoxahydro-5-methyi-3-(phenylmethyl)- 
cydopenta[4,5]imidazo[2. 1 -blpurin-4-one: 

7,8-Dihydro-5-methyl-3-(phenylmethyr)-3H-imidazo[2,1-b]purin-4(5H)- 
one: 

cts-6a,7.8,9,1 0,1 Oa-Hexahydro-5-methyi-3-(phenylmethyl)-3H- 
ben2lmlda2o[2,1-b] purin-4(5H)-one; 

5.7,e,9-Tetrahydro-5-methyl-3-(phenytmethyi)pyrimido[2,1-b]purin- 
4(3A^one; 

7.8-Dihydro-8-phenyl-5-methyl-3-{phenylmethyI)-3«-imidazo[2,1- 
b]purin-4{5W}-one; 

S^T'-Dlhydro-S'-methyl-S^-CphenylmetbyOspiroIcyclohexane-l^'-CSA^- 

imidazor2.1 -b]purinJ-4'(3*/^-one; 
cis-5,6a.l 1,11 a-Tetrahydro-5-methyf-3- 

(phenylmethyI)indeno[1'.2':4^]imida20[2,1-bjpurin-4{3«)-one; 

5',7'-Dihydro-2\5' dimethyl-3'-(phenyimethyl)splro{cyclohexane- 

1 ,r (8*ii}-imidazo[2,1 -blpurin}-4'(3'JbD-one: 
7,8-Dihydro-2.5,7,7.8(R,S)-pentamethyl-3Jl-»niIdazoI2, 1 -bJpurin-4(5Jl>- 

one; 

d5-5,6a.7,1 1 b-Tetrahydro-5-mGthyl-3- 
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5.7.e*T«ran),*».2.S,7.9(R.S)witemMh,1.3.(ph,wllllM 
Py'liril(io(2,t^ijpun„^(3H).o„e. ' »n)-iiii«ivl)- 

«.ea(fl).7,8^^(S).H8xahycli<>-2.6<llraeth),|.3. 

5.6a(5),7A»*»(nHtoxaliydr».2^,™0vl.3: ' ' 
<Pl»iVlni«»i;q«op.nlI4^Mda2(>|2.1^Jpiri.,-l(3w,^„,. 
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cis-6a.7.8.9,1 0,1 Oa-Hexahydro-2,5-dimethyl-3-(phenylmethyI)-3H - 
ben2imida20[2,1 -b]purin-4(5^.one; 

5\7'.DIhydro-2\5*-dimethyr-3^{phenylmethyOspiroIcycIohexane.1,8'- 
(8H}-imidazo[2. 1 -b]purin]-4'{3*W)-one; 

cis-5.6a.7,8.9,9a-Hexahydro-2,5-dimethyI-3-(phenylmethyl> 
cydoheptf6,7]imida2o[2.1-bJpurin4(3Ai}-one:^ 

cis-5,6a.7,8,9.9a-Hexahydno-5-niethyl-2-ethyl.3.{phdnylmathyI). 
cyclopentI4,5]imida2o[2,1-bJpurin-4(3H)-one; 

cis-6a.7,8.9,10,10a-Hexahydro-5-methyl-2-ethyl-3-(phenylmethyf)-3H- 
ben2imida2o{2,1 -bJpurin-4-{5^-one: 

cis.5,6a.7,8,9,9a-Hexahydro-5-methy|.2-fithy»-3-(phenylmethyI)- 
cydopent[4,5]imidazo[2,1-b]purin-4{3H)-one: 

cis-5.6a.7,8,9.9a-Hexahydro-5-methyl-2-phenyf-3-(phenylmethyO- 
cyclopent[4,5]imida20[2,1-b}purin-4(3H)-one; 

cis-6a.7,8.9.10.10a-Hexahydro5-methy{.2-phenyl-3-(phenyJmethyl).3H. 
benzimidazop.l -bJpurin-4(5/V)-one; 

cis-5.6a.7.8,9,9a-Hexahydro-5-methylcyclopenta[4,5]imida20[2,l- 
b]purin-4{3f/)-one; 

ds.5,6a7,8.9,9a-Hexahydro-2.5<IimethyJcydopenta[4,5Jimlda20I2.1-bJ- 
punn-4{3/y>-one; 

cis-5,6a(R),7.8.9,9a(S)-Hexahydro-2,5-di-me5hyl- 
cyclopentf4,5]imida20[2, 1 •b]purm-4(3H)-one; 

els-5,6a.7,8^.9a-Hexahydfo-5-methyl-3- 

5,6a(fl).7.8.9.9a{S)-Hexahydro-2.5-djmeth/|.3. ■ 

cJs-5.6a.7.8.9.9a-Hexahydro-5-methy|.3-(4-chlomphenyr 

'nettiyI)eyetopemaI4.5limida2oI2.1-b]purln-4(3H>K)ne- 
as^.Ba.7.8.9.9a-HexahydrD-5^n8thyt^(cyclohexylmethVl)- 



BNSDOCID; <WO 9959584A1J_> 



wo 99/59584 



PCT/US99/07a46 



-36- 

cyclopent[4,5]imida20l2.1-b]purin-4(3H)-one; 
ds-5.6a,7,8.9,9a-Hexahydro-5-methyl-3-(2-naphthy!methyl)- 

cyclop©nt[4,5]imiclazoI2,1-b]purin-4(3H)-one; 
bromophenylrnethyl)cyclopentI4.5]imidaro[2,1-blpurin-4(3hU-one; 
5,6a(R)-7,8,9.9a(S)-He)cahydro-2.5-dimethyl-3-(4- 

methoxyphenylmethyl)-i^dbpentI4.51imida^^ 

one; 

ds-5,6a7,8.9 .9a-Hexahydro-2.3.5-trimethylcyclopent[4,5Jimida2o[2,1 - 

b]purin-4(3/^-one; 
cis-5.ea,7.8,9,9a-Hexahydro-2-{hydroxymethyl)-5-methyl-3- 

(phenylmethyl)(grclopentt4,5]lfnida2oI2.1-b]purin-4(3H)one; 
cis-5,6a.7p8.9,9a-Hexahydro-2-m0thylthio-5-methyl-3-(phenylmethyl)- 

cyclopent[4.5]imida2o[2,1-b]purin-4{3H)-one: 
cis-3.4,5.6a.7,8,9.9a-Octahydro-5-methyl-4-oxo-3-(phenylmethyl)- 

cyclopent[4,5]imldazo[2 ,1 -blpunn-2-carboxyIic acid ; 
cis-3,4.5.6a,7.8,9,9a-Octahydro-5-methyl-4-oxo-3-(phenyimethyl)- 

cydopent[4,5JimidazoI2,1-bJpurin-2-cart>oxylic acid, methyl ester; 

ds-5,6a.7,8,9,9a-Hexahydro-2-bromo-5-methyl-3-(phenylmethyl)- 
cydopent{4,5]imidazo[2,1 -b]purln-4(3H)one ; 

ds-5,6a7,8.9.9a-Hexahydro-2-{methylammosulfonyl)-5-methyl-3- 

(phenylmethyl)cydopant{4.5Jimida2o[2,1-b]purinwj(3H)one; 
ds-1-Cydopentyl-5,6a,7,8,9,9a-hexahydro-5-methyI- 

cydopentI4,5Ilmidazo[2,1 -b]purin-4-(1 Hione; 
ds-5,6a.7,8,9.9a-Hexahydro-3»5-bis-(phenyImethyl) 

cydopent(4,5)li7ilda2o(2.1-b)purin-4(3H>one; 
ds-ea,7.8,9. 1 0,1 Oa-Hexahydro-3.5-bis-(phenyImethyI)-3H- 

benzimtda2o[2. 1 .b]purin-4(5 Aflone ; 
ds-3-Oydopentyl-5.5a.7,8.9,9a-hexahydro-5-methyk 
cydopent[4,5]imida2o(2.1-b)purin-4(3fOone; 

5•-^tothyl-3•-{phenylmethyl)spl^o[cydopenta^le•1,7•(8*//)-{3'H)- 
lmidazo[2.1-b]purin]-4'(5'/y)one; 

2\5'-Dimethyl-3-{phenylmethyl)-splro[cydopeniane-1,7'(fl'W)-(3'H)- 
lmida2o[2.1-b]purin].4*(5'H)onG; 

ds-5.6a,(R)7,8,9,9a(S)-Hexahydro-5-methyl-3- 

(phenylraetriyl)cydopent[4.5JimJda20(2,1-b)purin-4(3fOone; 
ds-3-Cydopenty[-5.6a,7,8.93a-Hexahydfo-2,5- 

dimethyIcydopent[4,5Jimidazor2,l-bJpurin-4(3rt)one;36 
5'-Methy!.2'-trifJuoromethyf-3*-.(phenyImefhyl)sp!ro{cycIa-pentane- 
i.r(8'f<l-{3'/yilmldazoI2,l-bJpurinM'(5'«>-oner 

73-Dihydno-5J7-trlmethyl-24rifluoromettvJ-3-(phefylmethyl)-3/^ 
lmIdazo[2.1 -b]purin-4(5H)-6ne; 
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{+/-)-cis-S,6a,7,8,9,9a-Hexahydrt>-5-m thyl-2-trifluoromethyK3- 
{phonylmelhyl)cyclopentf4.5]Jmidazo[2,1-bJpurin-4{3H)-one; 

(+/-)-6a,7,8,9.9a,10,1 1 .1 la-Octahydro-2.5-dimethyI-3-( phanylmethyl)- 
3H-pentaleno[ 6a'.r:4.5] imida2o[2,1-b] purin-4(5H)-one; 
- (+)-6a,7.e,9,9a,10,1 1 ,1 1 a-Octahydro-2,5-diinethyl-3-phenylmethyl-3H- 
pentalenol 6a'.V:4.5J imidazo[2,1-b] purin^(5H)-one: 

(-)-6a,7,8,9,ga,1 0.1 1 ,11 a-Octahydro-2^-dimethyl-3-phenylmethyl-3H- 
pentaleno[6aM*:4,5] linidazo[2.1-b] purin-4{5H)-one; 

{+/-) 63.7.8.9.99.1 0,1 1 .1 1 a-Octahydro.2.5-diniethyI-3H-pentalenor 

6a'.rr4.5] imidaror2.1-b] purin-4(5H)-one;. 
(+)-6a,7.6,9.9a.1 0.1 1.11 a-Oaahydno-2.5-dimethy(-3H-pentalenor 

6aM ':4.5J imidazot2,1 -b] purin-4(5H)-one: 
(-)-6a.7,8.9.9a.1 0.1 1,11 a-Octahydro-2,5-dimethyl-3H- 

P8ntalenoI6aM':4,5] lmida2o[2.1-b] purin^{5H)-one- 
6a,7.8.9.10,10a,11.12.13.13a-D8cahydro-2.5-d{mettiyl-(3- 

phe oylmethyDnapthn .8a-dJimidazor2,1 -blpurin-4{SH)one- 

7(R)-Cyclohexy(-7.8-dihydro-2,5-dimethyl-3-(phenylmethyl}-3H- 
imidazoI2,1 -b]porin-4(3H)-one; 

7(R^-Cyclohexyl-7.8-dihyd«o.2.5^imethyl-3H-imida2or2.1-b]purin-4{5H)- 

7(S)-C^ohaxyl-7.8-dihydra-2.5^jmethy(-3-(pheny»methyl)-3H- 
imldazo[2,1 -b]purin-4(3H)-one; 

7{S)-Cyclohexyl-7.8-dlhydro-2.S-dlmethyl-3H-iinSdazoI2.1-b]purin- 
4(5H)-one; 

5,6a(R).7,B.9,9a(S)-Hexahydro-2.5-dimelhyl-3-[ 

^m8thylacetoxy)methyJJ-cyclop8nt[4,5Jimida2o[2.i-blpurin^(3H> 

5.6a(R).7.e.9,9a{S)-Hexahydrt>-2.5^Jimethyl-3-{4^>yridylniethyJ)- 
cyclQpent[4,5Jimida2ot2.1 -b]purifM(3H).one: 

5.6a(R),7,8.9.9a(S)-HexahydrD-2.5^imethyl-3-[2-(l- 

'non5hoIinyl)ethyOcycdopentI4.5]irT,ida2ot2.1 -bJpurin-4{3H)^ne- 
5,6a(R),7.8,9,9a{S}-Hexahydro-2,5-dimethyl-3- 

fa'etoxymethylJpycIopentI4.5]iinidazor2.1-b]purin-4(3H)-one- 
S.6a.7,8,9,9a-Hexahydro-2Aea-trimethyl-3- 

{phenylmethyl)cyclopefrt[4,5Iimtdazo[2.1^)]purin-4(3H)-one- 
5.6a(/?),7(S).8,9,9a-He>cahydrt>-2.5,6a^rimethyl-3. 

(phenylmethyl)cyclopentt4.5]imida2oI2.1-b]purin-4(3H)-one- 
5.6a{S),7{fl).8,9,9a-Hexahydro-2.5.6a-trimethyl-3- 

(phenylinetfiyl)c5yclopentl4,5]imida2o[2,1-b]purir»-4{3H)-one]- 

os<a.7.8,9.10,10a-Hexahyd«)-2.S,7-trimethy|.3.(phenylniethyI).3H- 
banzimJdazo[2,1-b]puriiM(SH)-oneJ: 
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c/s-5,6aJ.8,9,9a-Hexahydro.2.5,6a-trimethylcycJopent{4.0iimlda2oI2.l- 
b]purin-4(3H)-oneJ; or 

as-6a.73.9JO.lOa-Hexahydro.2.5.7-trimothyI-3H-bGnzimldazor2,1- 
bJpurin-4(5H)-oneJ. 



WO 94/19351 discloses compounds of the formula 



or a pharmaceutically acceptable salt thereof, wherein: 

Ri, R2 and R3 are independently selected from the group 
consisting of hydrogen, lower alkyi, lower aikoxy. halogeno, hydroxy, (di- 
lower alkyI)amino, 4-morpholiny[, 1 -pyrrolidinyJ, 1-pyrrolyl, -CF3. -OCF3, 
phenyl and methoxyphenyl; or Ri and R2 together are methylenedioxy; 
or Ri and Ra together with the carbon atoms to which they are attached 
form a benzene nng; and 

Ra is hydrogen and R^ and R<^. together with the carbon 
atoms to which they are attached.- form a saturated ring of 5 carbons; or R^ 
is lower alkyl. Rt> Is hydrogen or lower aikyl, and R^ is hydrogen; or Ra, R^ 
and the carison atom to which they are attached form a saturated ring of 5- 
7 cariions, and R^ is hydrogen; or R^ is hydrogen, and Rt», and the 
cartoon atoms to which they are attached form a tetrahydrofuran ring; or R^* 
and R*^. together with the carbon atom to which they are attached, and R^ 
and R^, together with the carbon atoms to which they are attached, each 
fomi a saturated ring oi 5-7 carbons. 
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Preferred compounds include: 

2'-benzy!-spiro[cyclopentane-T.r (8-H)-f3'H]-imfdazo[2,1- 
b]purin-4'-(5'H)-onG; 

- ■ - 2'-ben2yN5.7.7-tnmethyI.3H-imida2o[2J-b]purin-4.(5H)-oher' " 

{+)-2-ben2yI-7, 8-dihydro-5.methyl-7-(1 -methy(ethyl)-lH- 
imfda2o[2, 1 -b]-purin-4(5H)-one; 

{+.-)-6a, 7. 8. 9, 9a, 10. 11. 1 1a-octahydro-5-methyI-2-(3.4- 
methy^e^e-dioxyphenylmethyl)-3H-pentalenr6a. 1 :4,5Jimidazo[2. 1-b]pLrln- 
4(5H)-one; and 

(+)-cis-6a, 7, 9, 9a-tetrahydro-5-methyl-2-[4-(trifluoromethyl> 
phenyfmethyI]-3H-furo[3'. 4*:4,5]imida2oI2. 1-b]purin-4(5H).one. 



WO 94/22855 discloses compounds of the formula 

1. A nitrofiren-containing "fused-heterocycllc compound 
having the formula (I) or a pharmacologically 
acceptable salt thereof: 




in which rin^ A represents a benzene, pyridine or 
cyclohexane ring and D represents a pyridine, 
imidazole or pyrimidine ring:, with the proviso that 
ring-s A and B are bonded to each other with two atoms 
being: shared by them, and the shared atoms may be any 
of carbon and nltroiren atoms ; 

represents a group represented by the formula: 
-NR*R^ (wherein R* and may be the same or different 
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trom each orher and each represenr a hydrog^en atom, a 
lower alkyl or acyl group or a carboxyl ^roup which 
may be protecred, or alternatively and r5 may form a 
rln'e together wlth^thi nlt7o^^"ir*atom" to ^ 
bonded, provided that the rine may be substituted), or 
a heteroaryl grroup which has one or two nitrogen atoms 
and may be substituted: 

r2 represents a hydrogen atom, a group represented 
by the loroula: 

(wherein represents a carboxyl or tetrazolyl group 
which may be protected), 
or a haloffen atom; 
and 

R^ represents a hydrogen atom or a ^roup 
represented by the formula: 



(wherein and each represent a hydrogen or halogen 
atom or a lower aXkoxy group, or alternatively R« and 
R' may together form a methylenedloxy or ethylenedioxy 
group) . 
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WO 95/19978 discloses compounds of the formula 




and salts and solvates thereof, rn which: 

represents hydrogen, halogen or Ci^ alkyl- 

J"*""^"^ substituted monocyclic aromatic ring 



selected from benzene, thiophene. furan and pyridine or an optionally 




a s- nr I!^ ^"^^^ ""^ ^""^^ ^ ft^^'' "ng A is 

a 5- or e^ernbered ring wWch may be saturated or partially or fully 
unsaturated and compnses carbon atoms and optionally one l ^ 
heteroatoms selected from oxygen, sulphur and nitrogen; and 
R represents hydrogen or C„ alkyl, or R' and together represent a 3 
or 4- membered alkyl or alkenyl chain. represent a 3- 



Preferred compounds include: 



Cis-2,3.5,7.12.12a-hexahydro.2-<4-pyridylmethyi)-6^3.4- 
methyienedioxyphenylH3yrazino[2'. 1' : 6,1]pyrido[3.4-b]indole-1.4-dione: 
Cis.2,3,6,7. 1 2, 1 2a4iexahydro-6-{2,3-dihydrobenzoIbJfijran-5-yl)-2- 
methyl-pyra2jno[2M':6.1lpyridoI3.4-b]lndole -1.4-dlone; 
Cis-2,3.6.7.12,12a^exahydro-e-(5-t3romo-2-thienyl}.2HTiethyl- 
pyra2ifw[2'.1':6,1lpyrido[3.4-bIindole -1.4-dione: 
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Cis-2.3.67.12,12a-hexahydro-2-butyl-6-(4-methylphenyl)- 
pyrazino[2\ 1 ':6, 1 ]pyrido[3,4-b]indole -1 .4Hiione: 

(6R.12aR)-2.3.6.7,12.12a-HBxahydro-2-i«>propyI-6-{3.4- 
methylenedioxyphenWhpyra2inor2'.r:6.1]pyridoI3,4-bJindole -1 .4Kijone; 
- (6K12aR)-2;3,67.12.12a-Hexahydro.2-cyciopehtyI^^^ ' " 

methylenedioxypheny()-pyrazino[2'.r:6,1]pyrido[3.4-bjlndote -1 .4-dione: 
(SR. 1 2aR)-2,3,6,7, 1 2. 12a-Hexahydro-2-cyciopropylmethyl-6-(4- 
methoxyphe^yI)-py^a2ino[2M^•6.1]py^ido[3.4-bIindole -1 .4-dione; 

(6R.12aR)-2,3.6.7.12J2a-Hexahydro^^3^loro-4-methoxypheny^ 
methyf-pyra2ino[2'. 1 'iS, 1 Jpyrido[3.4-b]indole -1 ,4-dione; 

(6R, 12aR).2,3.6.7. 12, 12a-Hexahydro-2Hnethyl-6-{3,4- ' 
methylenedioxyphenyI)-pyra2ino[2\1^6,1]pyrido[3.4^D]indole-1.4-dion 
(6R, 12aR)-2,3A7,12.12a.Hexahydro-6-C3,4^nethylenedioxyphenyI)- ' 
pyrazino[2', 1' : 6.1] pyrido [3.4-b] indole-1. 4-dione; 

(6aR. 12R. 14aS)-1.2.3,5,6.11.12,14a.Octahydro-12-<3.4. 
methyJenedioxyphenyI)-pyrrolo[1".2" : 4\5']pyra2ino[2',r : 6.1]pyrido[3,4- 
b]indole-5-1 .4-dione; 

and physiologically acceptable salts and solvates thereof. 



U.S. Patent No. 5,294,612 discloses compounds of the 

fomiula 



o 




wfaeretn: 

R» is bydrDgen. dkyl, C4 to C7 cycloidkyi, C4 to C7 
cyclotlkyj nbsthuted by d to Cio alkyj or by. 
droxyl. 2-or3-tcti»bydrtifmaoyl. ^tctxohydrochie- 
nyl 1,1, -dioade, C4 to C7 cycloalkyl-Ci to Cjb 
•Ikyl. eaiboxy^Ci to Cio«lkyU carbo-Ci to C4 low 
er.»3koxy^, to Cio alkyl. dttUcylamino Cj to Cio 
alkyi, phenyl-Ct to C4 lower-«lkyl, pheny UC, to C4 
lower-alkyl m wbich the lAcnyl ring is substinacd 
in the 2, 3. or 4-|)oiitioD by one or two lobrtitucnts, 
the taxoc or difrerent, »clccted from the group con- 
sisting of amino, halogen, Ci to CioaJkyl, caiboxyU 
carbo-Ci to C4 loM^T-alkoxy^ carbnnayl, ISIHSO2- 
(qutoolioylX nitro aad cyaoo: 
it, Cj to C* lowei-alkyl, phenyl-C| to C4 lower- 
aBcyl, ]ower-tIkoxypfaeayl-C] to C4 lower^yl, 
diCi to C* lowef^koxy-phenyl-Ci to C* lower, 
alkyl. pyiidyl-C| to C4 lowcr-aikyl, C4 to C7 cy- 
cloaIkyI<:i to Olower-alkyl, phcnylamino, dlC| to 
Cioalkylamiiio. htlogeo, triaooromethyl. C| to C4 
lowcr-alkylthio. cymo or nhro; and 
R« is a nine or ceo m emberad bscydic .ring having 
cubon and from one Co two ahrogen atoms, and 
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formula 



hcterocycle is made up of fused 5 or 6 mcm- 
oc«a nngs or such ring fiubstituted at any available 
carton atom by one or two substitucnts. the same 
or difrerent. elected from the group consiuing of 
C, to C. lowcr-alkyl. halogen, C, to C4 lower- 
•Ikojy C4IO CTCydoaJkyloxy, ^-morphoIiDyl, C, 

f ^ '°^«^-«JlM^y-C, to C4 lower.alkoxy ty. 

droxy. imidazolyl, 0x0 and ^-morpholinyl-C. to <L 
Jowcr.alkoxy, or at any avaU«ble nitrogea atom by 
Ci to C* Jowcr-olkyl. Cz to C4 iower-alWanovL or 
mnvoroacetyl; or a pharmaccutically aocepllbic 
acid-addition aak thereof. 

U.S. Patent No. 5,405,847 discloses compounds of the 



or 



I 

whfire the benro ring can also ooatain a nitrogen atom 
mstead of a CH group cither in position 6, 7. 8 or 9 nnd 
tt« radicals Ri, Rj, R3 and R4 have the following mean- 

Ri: C2-CfraU£cnyU O-Cg-alkynyL hydroxy, Ci-Cs- 
alkoxy C5-Cfi^cnyioxy. Ca-C^-alkynyloxy, 
Cz-^-^UeaBoyloj^, benzoyloxy, morpholinocar- 
bonylo^. Ci-Ce-alfcykixycajrbonyioxy, Ci-Ce- 
alkylaminocartonyloxy, Ci-Cfi-dialkylamiaocar- 
bonytoxy or the gzoup 

vdiere Alk.- » C,-Cfi-aIkyI, Cj-Cfi-hydroxyalkyl or 
C^Qs^oal^l and the symbol A rcprcseai 

halogen, hydroxy, Ci-C«.a2kory, 

ox Cr-Cj^allomoyloxy. phenyl; 

2) yNHRs, — NRsRa NR5R«R7, pyiidyhumao, im- 
«WMlyI, pyxTolidinH K<-Ci-C«-Alkyipynolidi. 

nyt piperidyias&iio. N-Cpheayl-Ci-Ct-alkyI)- 
piperidylannno where Rsand R^may be the aame 
or different and tepresent faydrogai,-Ci-C«-fllkyI, 
Cj-C7«cycIoalkyl. Cj-CT-faydf oxycycloalkyl. mor- 
phoItnt><:i-C6-aIkyl, phenyl, pheny]-Ci-C6-alkyl 
orphenyl<:2-C6-ojcya3Jcyl. it also being possible for 
the phenyl radicals in Rs and R$tD be sttbstituted 
by halogen and R7 is hydiogea or Ci>C6-alkyl; 
3} The gtoop: 



.CO.D 



where D is phenyl, Ci-Ce-alkyl, Cj-GT-cycloalkyl. 
hydroxy, Ci-C(nalknxy. Cj-C-T-cycloalkyloiy, 
nunphoUao, pyzroHdino, piperidino, 

homofspendiDqr pq>eiaziiiow — NHR5 or -~NRsR« 
and R5 and R< have the meanings mven herein- 
abcwi^ 
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The group: 



—K « 
\ / 



- where n cai, be tSi i£u^iin:i~2^~ZZ^ 
«MC*H5) o..y .to be S^S<^ 





formula 



"8=0 aiommstead of a CH group. 

U.S. Patent No. 5.436.233 discloses compounds of the 

CO 




whcrem Ri is hydrogen or Cl^ aUcyl; 
Y IS single bond or C3-6 alkylcnc; 

mwhichROisRa^orRdSr * 

Kwjs hydrogea or Cl-4 olkvl- 
P » 0-2; 
CyA ts 
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(2) 7-membered, unsaturated or partlaJly saturated, 
monocyclic hetero ring containing as hetero 
atoms, one nitrogen atom, oae nitiDgen and ooe 
oxygen atoms, two nitrogen and one oxygei) 
atoms, or one nitrogen and two oxygen atoms, 

(3) 6-membercd. unsaturated or partially satumted. 
moaocycJic hetero ring containing as hetero 
atoms, one tutrogen and one oxygen atoms, two 
mtrogen and one oxygen atoms, br one nitrogen " 
and two oxygen atoms, 

(4) S-membered, imsaturaied or partially saturated, 
monocyclic hetero ring ccmtaining as a hetero 
atom, one nitrogen atom, 

(5) A- or 5-mcmbered. unsaturated or partially satu. 
rated, monocyclic hetero ring containing as het- 
ero atoms, one nitrogen atom, one nitrogen and 
one oxygen atoms, two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(6> 4-7 membened, imsaturaied or partially satu- 
rated, fflooocyc^c hetero ring containing as het- 
ero atoms, one or two sulfur atoms or 
C7) 4-7 membered, unsaturated or partially or fiilly 
saturated, monocyclic hetero ring containmg as 
hetero atoms, oae or two orvsen atom: 
R2isR2^orR3B; ^ 
R2^ is (1) — NR*ARK in which R6^ and inde- 
pendently are hydrogen or CI -4 ally] (with the 
proviso that RW ajid R^^ are not hydrogen at same 
time). (2) — SOaNR^R', in which R'^aud R' inde- 
pendently lie hydrogen or C1-* alkyi, (3) trifluo- 

V T^OR5 m which R3 is hydroeen or ClZl 
CyB is 

(1) 7-mcmbered. unsaturated or parttaUy saturated. 

monocyclic hetero ring conutiniag'^r^^ 

atoms, one, two or three nitrogca atoms. 
(2> fr^nembored^ unsaturated or partiaUy satcrated. 

monocychc hetero ring oontainmg as hel^ 

atoms, two or three nitrogen atamsf 
<3>6>mcmb«ed. tmsatnrated or partially saturated 

/^w aitrogoi alona, 

W 4- or S-meoibcred. unsaturated or partially sato- 
nted. moaocycKo hetero ring oontaming as het- 

(5)^7 m'^^*^"**^'^S«^n.s. or 
rJS w»»aatated or partiaUy satu- 

rated, moiwcyclic hetero ring containing as het- 

^o^^' ^ - or 

R-«isR<^orR«t 

i^di K" a as hereinbefore defined, «) hydro^ 
-OONRMRIS in wbidh RM is byOiop^^cl^ 
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R^is (I) hydrogen, a) CI -4. aUcyl. (3) Cl-4 ailcoxy. 
(4) — COOR», in which R« is faydroscn or Cl-4 
alkyl, (5) — NR9RI0, ia which R' and R« are as 
htareinbefore defined, (6) — NHOOR". in which 
R" Is as hereinbefore defined, (7) faalo^, (8) tri- 
fiuoromethyl, (?)xusra, (10) cyavo. (1 !) Cl^alkyl- 
thio, (12) Cl-4 sJkyfasulfinj^^ alkylsnlfo-. 
nyl, (14) bydmxymethy!. ajnd L m and n indepen- 
dently are ] or 2; with the proriso that 

(1) the group of the fonnula: — CyA— (R2)| does 
not represent a ^ndopentyl and txifluotosuthyl- 
phenyi group when Y is a bond, that 

(2) a CyB ting does not bond to Z throogh a nitro- 
gen atom in the CyB ring when Z is vioylene or 
ethynylene. that 

p) a CyB Ting is not pyridine or thiophene when 
CyA is a ring of CyA— (7) that 

(4) Y is not a single bond, when A is (ii) — O— RO 
or --S(0)/— RO and that 

(5) A is not — CyA— <R^B)1 and — OR©*, when Z 
is Zfimdi R^is R^ or pharmaoeutically accept- 
able acid addition salts thereof, pfaannaceoticaliy 
acceptable salts thereof, or hydzazes thereof. 



Preferred compounds include: 



or 

4-ph«iyl«ethylaoino.2.(2-(3^,yridyOvinyI)qa^ 
S^^.^^*""^-^ acceptable add addition salts 

6^raethylaimoosaIfoByI-4-pbenyImethyfaanwo^2-(l- 
inudazolyl>qmnazaIine, ^ 

^^JimethylaminomcthylidenctmmosxjIfonyM- 

Plicnylmethylammo.2m-amdazolyl)quinaroline, 
MphenyhnelhyIanjmosulfonyl)-4-phenyhne- 

thy!ammo-2-<l-i3iuda20lyl>quinazoiinc, 
6-phenylinethylaaiinocarbonyl-4-phenvhne. 

fhylaTOino-2-(l-aaiidazoIyl)quniazolinc, 
6-ethylaminoc«bonyI-4-phcnyimcdiylaiino-2-(l- 

xmida2olyl)-5,6,7,8.tetr»hydroqumazojine, 

6.hydrajcy^-phenyhnethyiamino-2-(l-imidazolyl)- 
qomazolia^ 

^f*?*^y^>^-n«*o^eihyl)mmo^<2.trie. 
fhylsUyletfaynyI)quiAazoiine, 

^»l»ynyl-4<2rmethaxyelhy|)ammo.2<l-iiiiidaajyn^ 
qnmazoline, ' * 

6<l-nmdazdIyJH.phenyhncthyianiino..^^yiiyI- 
qwnazoiincor 

6^^^4j^.inethojcyethyl)ainmo^^ l^midazolyl). 

«fid jtowaoeDtxcally- acceptable acid addition salts 
thereof. pharBUoeutically acceptable salts thereof, or 
hydrates thereof. 
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•4-(2-methylthioeChy])aaiino-6-Riethoxy-2-(3- 
u»id32olyI)qiiitxa^line, 

4-(2-m etli yUvil fir ylciliyl)aiTuncir6-inellici*yr2-(l - 

imidazol yl)quiBazoline, 
4-(2-meth yisulfanylethyI)amino-6-incthoxy-2-( 1 - 

imidazolyOquinazoHne, " 
4-<3-trif3 uoroincthylphcnylracthyl)aniino-2-<3- 

pyrid yl)quiiia2oline, 
4-<4-(Ni^KiimcthyUmiDo)phenylmcfliyI)ammo-2-(3- 

pyTidyl)qiuxiazoline, 
4-(4-snl fajnoylplienyIn2ethyl)aniino-2-(3-pyridyl)- 

quxiia2oiizie, 
4^4.trifiilorometb02ypheiiyimetbyl)aniixK>-2*{ I* 

itnidayolyOqninazolme, 
4-(3-trifluoromethoxyphenylmethyl)amino-2-(.l • 

inuda2OlyI)quma20line, 
4-(2-phenoxyeihyI)amino-6-mctlioxy-2-(l- 

imida2olyi)quixiazoiine or 
4-(2-phcaoxyethyI>aiiimc>-2<l4nudazoly1>quiAazo> 

iine, 

and pharmaceuticaUy acceptable acid addition sales 



U.S. Patent Nq. 5,576.322 discloses compounds of the 

R' R* 0) 



whcrcin Rl, E13, andR4, each of which may be ihc same or 
different from each olhcr, may each rcproseni a hydrogen 
atom, a halogen atom or a lower alkyl gnmp or a lower 
alkoxy hydrogco alonu R2 is a halogen or cyan gnxip R5 is 
fl group zepresented by the £Bmuila: 

f" 

— N— CCH^.— R« or — N W R« 



wlicieiD u is 3 Of 4 and R61 represents a caiboxyi group 
which may be protected or a. hcicmaiyl gxoup; or R5 is a 
group ziqsrescntdi^ the f onnula: 



and R6 is a group zi^sresented by the foimnla 
wherein X is hydrogen atom or a halogen atom or 



or die phamucctlogicaDy accqnable salt thereof 
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Preferred compounds Include: 



2-(d.cazboxypipendtno>4-C3.4-me(hylene-dioiLyben- 
zyl) aiiiino-6-chloraqiaiiiazolinc- or a pharmaccutically 
acccpiablc salt tbcxcof. 

Sodium 2-i4':<aubaxyinpm^^^ 
dioxybcnzyl) axnino-6-chloroqiunawline. 



WO 94/29277 discloses compounds of the formula 




FormuU (1) 



or a phannacentically acceptable saU thereof, wherein 

Ar is an opdonally substituted axyl or hcteroaorl ring selected &x)m phenyl, naphthyl. 

pyridyl. pynmidyl, pyridazinyl. pyradnyl. iiradazalyl, ibienyl. oxazolyl. 

benadmidazolyl, bcnzoxazolyl. in<Wyl or thianaphthcnyl. 
XisCHorN; 

RO is NR1r2 or hydrogen; and 

Rl and r2 are indepcadendy hydrogen or CLgalkyL 



Preferred compounds include: 

3-annno^[4-(3.pyridyi)]aniIino-3.cyclobutene-l^^om^ 
3-alm^o-4.[3-(4-illnda2I5lyI)aniIino^3-cyc^ 
3-i««ahylamino^[3.(5-methyM.inudazolyI)a^^ 
3^thylaininc>^f3-(5-methyI^inudaz^ 

3-annno^[3-(3.metfayl-4.pyiidyl)anilinol-3syclob^ 

3-a2nmo^I3.a-oxazolyl)aniKiio]-3<yclobniene-lJ^^ 

3.aaiino^^4-p3«idyl)aniIino].3^6butcne-i;iH^ 
3.anaiio^I3<3-pyridyI)aiiflino]-3<^^ 

3.amin<>-*-P-(2-thicnyl)amlino>3^dobmcne-l^^^ 
3-amino-4.I3-(3.duenyl)anilin l-S^dobutcoe-W^oiic, 
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3-ammcM-[3-(2-thiaimphthcnyl)aniIino]-3-cyclobut<aic-l,^^^ 
3.amincMt-f3-(5-pyriinidyl)amlino>3^obute^^^ 
3.am2ac>^t3.(2-benroxazoyl)aniliiio]-3<ycto^ 
3-aimno^-(2.bcnzmnda20lyl) 

3-aniiiui^£3-(2-indolyl)aniIino]-3^o 

S.aimno^(3-phenyl)anlIiiio-3-cyclobutene.l,^^ 

3^alI^no-4-P-(2-hyd^oxyphfmyI>aniIino^3H^c^^ 

3-anriiio^[3<2-inethox3T)hcnyI)aiiilix3o>3 

3-axmiK>^r3.(3.hydroxy-2.pyridyl)aniIin^ 

3-anriiio-4-[3-(2-xmidazolyl)aniImo>3-cyclobuic^^^ 

3-amiiio^46-(4-pyridyI>2.pyiidylainino3-3-cyclobiit^^ or 

3-PK4-pyiidyl)anmno].3-cyclobntaic-i;2-dione, 

or a phannaccutically aoxptHblc salt thcaeafl 

WO 95/19978 discloses compounds of the formula 




(1) 



and salts and solvates thereof, in which: 

represents hydrogen, halogen or Ci^ alkyi; 
R'J represents hydrogen, Ci^lkyl. Cj-s allcenyl. Cj* alkynyi. haloC-t. 
ealkyl. Oz^cyc\oalky[, Cs^cycloalkylCi^salkyl, arylCi^alky! or 
heteroarylC-i^salkyl; 

represents an optionally substituted monocyclic aromatic ring 
selected from benzene. Ihiophene, furan and pyridine or an optionally 




3 ^ 

substituted bipydic ring ^ attached to the rest of the molecule 

via one of the t>enzene ring carbon atoms and wherein the fused ring A is 
a 5- or 6-membered ring which may be saturated or partially or fully 
unsaturated and comprises carljon atoms and optionally one or two 
heteroatoms selected fr m oxygen, sulphur and nttrog n; and 
R* represents hydrogen or Cw alkyI, or R' and R* together represent a 3- 
or 4- membered alkyI or alkenyl chain. 
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Preferred compounds include: 

Cis-2,3,6r7.12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3.4- 
methy<enedioxyphenyl)-pyrazino[2\ V : 6.1]pyrido[3.4-b]indole-l.4-dlone: 

CiE-2,3,6,7.12.12a;^e^ 

methy^pyrazino[2\r:6/llpyridoI3.4i]lndole -1 .4-dione; 
Cis-2,3.6.7,12,12a4iexahydro-6-{5-bromo-2-thienyI)-2-methyJ- 
pyra2ino[2', 1 'iS, 1 Jpyrido[3.4.bJindole -1 ,4-dione; 

Cis-2,3,6.7,12,12a-hexahydro-2-butyl-6-(4-m6thyiphenyl)- 
pyrazinoIZ. 1 ':6. 1 ]pyrido[3.4-b]indole -1 ,4-dione: 

{6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropyl-6-(3.4- 
methylenedio5Q^henyl)-pyrB2inoI2*.1':6.1]pyrido[3,44>]indoIe -1 .4^ione; 
{6R,12aR)-2,3.6.7.12.12a-HexahydrD-2-cycJopentyl-6-{3.4- 
methyienedioxyph9nyl)-pyra2ino[2',r:6.1]pyrido[3.4-b]indole -1.4KJione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cydopropylmethyl-S-(4- 
methoxyphenyl)-pyrazino[2M':6,1]pyrido[3,4-i)Jindole -1 ,4-dione; 

(6R,12aR)-2,3,6.7.12,12a-Hexahydro^-{3<;hloro-4-methoxyphenyl)-2- 
methyl-pyrazino[2M*:6,1]pyrido[3.4-b]indote -1.4-dione; 
(6R.12aR)-2,3.6J.12,12a-Hexahydro-2-methyl-6-(3.4- 
methylenedioxyphenyI)-pyra2ino[2*. 1 'rS. 1 ]pyrido[3.4-b)lndoIe-1 .4-dione; 
{6R, 12aR)-2,3.67. 12, 12a-Hexahydro-6-{3,4-methylenedioxypheriy!)- 
pyrazinoI2', 1' : 6,1] pyrido [3.4-bJ indole-1.4-djone; 
(5aR. 12R, 14aSHr2.3.5,6.11,12.14a-0ctahydrD-12-{3.4- 
mefhyienedioxyphenyl)-pyrrolo[1".2" : 4'.5']pyra2inoI2'.r : 6,1]pyrido[3.4- 
b]indote-5-1 ,4-dione; 

and physiologically acceptable salts and solvates thereof. 
WO 96/28429 discloses compounds of the fomiula 



o 




wherein : 

is tert -butyl, or cyciopentyl ; 
is methyl, ethyl, or phenylmethyl ; 
,X is -CH2-, -0-, or and 
R^ is phenyl (or phenyl substituted by from one to three, 
the same or different, substituents selected from the group 
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consxstxng of lower-alkoxy. hydroxy, halogen, carboxylower-altexy 
..4-^orpholxnyl-ao>.e..al.oxy. .-5-.tetrazoly-l-Xo.er-al)coxy . .UoZ^- 
aa^yla..„o. tri f luoro»echyX , .i.ro, .r.iZ lower- 

carbonyloxy. and 1 - imidazolyl , ; or when X is -CH, - r6 it 
addicionaaiy2- 3-..or 4-py.idinyI. l-py„olyX, I-benzi^idazolyl. 
1.2.3 4-tetrahydro-2-i3oguinolinyI. 1 . 2 . 3 . 4 - te.rahydro-l - 
gu.nol.nyl. hydroxy. l-i„,idazolya . l-lower-aIkyl-2 3 / or 5 
pyrrolyl, 1-pyrazolyl. 3-.4-. or 5-isoxazolyl ( or ' 3 4 ' or S- 
.soxa.olyl substituced on any available carbon ato. thereof by 

a=™l\ - 3-chienyl; or a pharn^ceucically 

acceptable ac.d-addition salt and/or hydrate thereof. 



Preferred compounds include: 

»yri^„«-"T"**""""'"""""'"""'""""'"^"'^"~l»l^.''-aj 
pyrainindxn-4-one, and 

[3 4 d, '■'^^'!''^"'^^"'-^"'^'-^-'^-'^»°Phenyl«ethyl)pyrazolo 

WO 96/28448 discloses compounds of the formula 
o 




wherein : 

is tert-butyl, or cyclopentyl ; 
B? is lower -dlkyl, or phenyl -lower -a 1 kyl ; and 
R« is phenyl, or phenyl substituted by from one to three 
the same or different, substituents selected from the group 
consistxng of lower-alkoxy, lower-alkyl, hydro3cy. 1-imidazolyi 
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lower-alkenyloxy, dxlower-alkylamino-lower-aikoxy , 4-morphol inyi - 
lower-alkoxy, iower-alkocycarbonyl-lower-alkoxy . carboxylower- 

__alkoxy. "-ieiuoromethy-l,-~ -l-pi-pe^idinyl.-lower-alk6xy 1 

pyrrolidinyl-lower.alkox>^. nitro, halo, amxno, -(CH2)20-, lower- 
alkylsulfonyiamino. lower -alkoxy -lower -a Ikoxy . iower-alkeny I 
dxlower^alkyiamino, -OCH (CH3 JCHj- . 4 -morphol inyicarbony 1 -lower ^ 
alkoxy, 4-thiomorpholinyI.lower-alkoxy. pyridinyi-lower-alkoxy 1- 
lower-.alkyI-3-hexahydroazepinyloxy, and 1 -lower- alkyl - 4 - 
pxperidinyl oxy; or a pharmaceucically acceptable acxd-addi c ion 
salt and/or hydrate thereof . 



Preferred compounds include: 



1- cyclopentyl-3-ethyl-6-(2-propoxyphenyl»pyrazolof3,4-dJ 
pyrxmindin-'i-one, 

l-c\'clopentyl-3-ethyl-6- (4- fl-imidazoiyl ) phenyl jpyrazolo 
(3, 4-dJpyriinindin-4-on€, 

1 -cj'clopen tyl-3-ethyl-6-(3-(2-(4 -mor pho 1 iny 1 » e t hoxy ) 
phenyl J pyrasolo f 3 , 4 -d 1 pyrimindin-4 -one. 

1 -cyclopentyl - 3 -ethyl -6- ( 2 -ethoxy-4 - { 1 - imidazolyl ) phenyl 1 
pyrazolo [3 , 4 -d] pyrimindin-4 -one. and 

1 -cy cl open ty 1 - 3 -ethyl - 6 - [ 2 - ( CHo =CHCH20 ) pheny 1 ] pyrazolo 
(3,4-dI pyrimindin-4 -one . 
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WO 96/32003 discloses compounds of the formula 



o 




and salts and solvates thereof, in which: 

RO represents hydrogen, halogen or allcyl; 
is selected from the group consisting of: 

(a) hydrogen: 

(b) C,^alkyl optionally substituted by one or more substituents selected 
from phenyl, halogen. -CO^R* and -NR'R*"; 

(c) Cj^cydoaHcyl; 

(d) phenyl; and 

(e) a 5- or e-membered heterocyclic ring containing at least one 
heteroatom selected from oxygen, nitrogen and sulphur, and being 
optionally substituted by one or more C^^alkyi. and optionally linked to 
the nrtrogen atom to which R^ is attached via Ct^lkyi; 

is selected from the group consisting of: 

(f) CMcycloalkyI; 

(g) ptienyl optionaHy substituted by one or more substituents selected 
from -OR', -NR'R*". halogen, hydroxy, trtfluoromethyl. cyano and nitro: 

(h) a 5- or 6-membered heterocyclic ring containing at least one 
heteroatom selected from oxygen, nitrogen and sulphur; and 

o© 

(1) a bicyclic ring attached to the rest of the molecule via 

one of the benzene ring carbon atoms and A is a &- or 6-membered 
heterocyclic ring as defined in point (h); and 

R* and R** independently represent hydrogen or Ci^alkyl. 
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Preferred compounds include: 



Cis-2-benzyl-5-<3,4.methylenedioxyphenyI)-5.6. 11 .1 la-tetr^hydro-IH-imidazo 
[1 .5-:1.6]pyndoI3.4-b]indol6-1.3(2H)^ione; 'miaazo 

Trans-2-benzyl-5^3,4-methylenedioxyphenyl).56 11 lia te»™h«<,^*Lj • -u 

Cis-5-(4-methoxypheny,)-2-me(hyl-5.6.11.11a-totra^^^ 

pyndor3.4-b]indole-1 .3(2H)-<jione; P -i .6] 

Cjs-2-ethy|.5K4-methoxyphenyl)-5.6.1 l.lla-tetrahydrcvlH-lmidazorr 5-1 et 
pyrido[3.4-b]indole-1.3(2H)-dione: " "nwazo[l .5.1.6] 

Tran6-2^thyl-5-(4HT,ethoxyphenyl)-5.e.1l.iia4etrahydro-1HHmWazon 5-1 61 
pyrido[3.4-fa]indole-1.3(2H)-dione- •^^mlaazo[1 ,5.1.6] 

Tr^s-^4^imethyteminophenyl)-2-emyl-5.6.11.iia^etrahydro-1HHm 
[r.5-:1.6Jpyrido[3.4-b]indole-1.3{2H)-dione- o-in im.dazo 

pyndoI3.4-b]jndole-1.3(2H)-dione: ^ ' * 

Trans-w,roiT«>.2-butyk5-phenyl-5.6.11.11a.tetrahydro.1H-imida»fr5^ 61 
pyrido[3.4.brindole-1.3(2HHIione: " «™aa»li .5.1.61 

pyndo[3.4-b]indole-1.3(2H)-dione; 

Trans-2-butyl-5-(4.methoxyphenyO-5.6.11.1la-tetrahydro-1H-imidazo fl' 5-1 61 
pyridoI3.4-b]indol6-1.3C2H>Klione- "-•miaazo[1.5.1.6] 

n .5 .1.6] pyndo[3.4-bJindole-1,3{2H)-dione' 
[1 .5 .1.6] pyndo[3,4-b]indole-1.3(2H)-dione- 
II ,5 :1 ,6] pyndo[3.4-fa]indole-l .3(2H)^ione- 

Ci^2.buly|.5K4^lorophenyl)^.6.l1.lia4etraMro-1H-i^^ 

TiM8-2*uty»^4-chto«>pl»nyl)^.6.11.lla4etrahyd«,.1HHm^^ IVS-l B1 
pyrtdoI3.-«)Jindole-1.3(2H)^lione: "-"nwaro [1 .5 .1.6] 

Trans-2-butyl*(4-fluoropheny0^.e.11.11a-t6liahydro.1HHinldazorr S-l ei 
pyridoI3.4^)lindole-1.3(2H)slione: . nsmwazon ,s.i.ej 
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Trans.2-birtyl-5-(4-hydroxyphenyl)-5.6.1 1.11 a-tetrahydro-IH-imidazoH ' S'M 61 
pyrido r3,4-b]indole-1,3(2H>dione; i • • . J 

Cis-2-buty|-5-(4-trifluoromathylphenyl)-5,6,1 1,1 la4etrahydro-1 H-imidazo 
I1',5':1.6lpyridoI3.4-bJindole-1.3(2H)-djone: 

,^'^2-butyl^4Kyanopheny^5,6,11,lla-4lrahydr(^ pyrido 

f3,4-b]indol6-1.3(2H}-dione: . j 

Trans-2-butyl-5-(4^nophenyl^5.8.11.11a^etrahydro-1H-imidazorr 5-1 e? 
pyridot3.4-b]indole-1.3(2H)-dione; i • • ■ j 

Ci8^4,utyl-5^4^itrophenyO-5.6.1l.lia-1etrahydrt>.1H.imtda2o[1\5':13]pyri^ 
I3.4-bJindote-1.3(2H)-dione: i • ao 

Tran&-2-btityl-5^4-nitroplienyl}.S.e.11.11a-tetrahydro-1H-imida2o[V 5' i 61 
pyrido[3.4-b]indole-1,3{2H)-dione: * 

Cis-2-butyJ-5K3-pyridyl)-S,6J1.11a4etrahydro-1H^midazori\5':1.6]pyrido f3 4*1 
indole-1,3(2H><lione, ' ' 

Cis-2-butyl-5^3-thienyl)-5.6.1 1.1 1a-tetfahydro-1H-imidazo[r.5':1 .eipyrido fS 4- 
brindote.1.3(2H}-dione: \ . 

Tra^s-2-buty|.5-{34hienyl).5.6.11.11a^etrahydlo-1H-imida2oIr 5-1 61 
pyridor3.4-bJindo!e-1.3C2H)-dlone: 

Cis-2-bLItyl-5K3^ryl).5A11.1ia-tetfahydro-1H-imidazo[1^5-1.6]py^^ [3 4. 
blindole-1.3(2H)^ione: ' ' 

Trans-2.butyl-5-{3-furyl)-5.6.11.1lMetrahydro-1H-imidazori'.5':1.6l pyridor3 4- 
b]ifidole-1.3(2H><Jione; ' ' 

Cis-2-cyclohexyl-5-<4-methoxyphenyl)-5,6.l 1.1 1a-tetrahydro-1 H-imidazo 
f1 '.5-1 .61 pyrido(3.4-b]indole-1 .3(2H).dione; 

Trans-2Hqrclohexyl-5-(4-fTiethoxyphenyl)-5.6,11.11a^etrahydro-1H-imidazo 
I1".5-1,6] pyrido[3.4-bJtndol6-1.3C2H)-dione; 

Cls-2-cyclohexyl-9-fluoro-5K4-niethoxyphenyl)-5.6.1 1 ,1 la-tetTBhydio-IH- 
irnidazoI1'.5;r1.6]pyridoI3.4-b)indole-1,3(2H)-dione- 

imidazo{1'.5^1.6]pyfidoI3.4*Iindole-1.3(2H>Klione 

Tians.24>er«yl-6K4-methoxyphenyl)-5.6.11.lia4etoahydio-1H-imldazorr 5-1 SI 
pyrido p.4-bJindole-1.3(2H>-dione; <miaazo[l .5^1.61 

iniidazo[r.5-1.6Jpyndo{3.4^,Jindote.1.3(2HHltene' 

Traf».2-benzyt^44,ydroxyphanyO-S.6.11.1la^eliahydro.1^ 
pyndoI3.4.b]indole-1.3(2H)-dione: -""wazon ,5.i.6J 
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Trans-2-(2-chloroethyl)-5-(4-methoxyphenyl)-5.6.1 1 .1 la-tetrahydro-IH-rmidazo 
[1\5':1 ,6] pyrido{3.4-b]indole-1 ,3(2H)<Iione; 

Cis.2-be^^y^5-cyclohexyI-5,6.1 1 .1 1a-tetrahydro-1 H-imidazoI1\5':1 .6) 
pyrjdo[3,4-b]indole-1 ,3(2H)-dione: 

pyridoI3,4-b]indote-1 ,3(2H)<Jione: 

TTans-2-butyl.5-pheny^5.6.1 1.1la.tetfahydra-1H-imida2oI1',5*:1 ,6]pyrido[3.4- 
b]indole-1.3(2H)-dione; 

Trans-2-cyclohexyl-5-phenyI-5,6.11.1 la-tetrahydro-1HMmida2o[1\5':1.6J pyrido 
I3,4-b)indole-1 ,3(2H)-dione; 

Cis-2-cydohexyl-5-phenyl«5.6.11,11a-tetrahydro.1H-lmldazori\5':^ 
[3.4-b]indoIe-1 .3{2H)<iione; 

Trans-2-€tho)cycarbonylmethyJ.5-(4-methoxyphenyO-5,6, 11.1 la-tetrahydro-l H- 
imidazoir.5':1,6] pyrido [3.4-bJ:ndole-1 .3(2H)-dione; 

Trans-5^4-methoxyphenyI)-2-[2-(2-pyridyl)^thyf)-5.6.11,11a-tetrahydfO-1^ 
imidazoll \5': 1 .6]pyrido[3 .4.b]indole'1 ,3(2H).dione: 

Trans-2-cyclopropyU5-phenyl-5,6,1 1 .1 1a-tetrahydro-1 H-imidazo[1 \5': 1 .6] 
pyrido[3.4-b]indofe-1 .3(2M}^ione; 

Trans -2-phenethyI-5-phenyl-5.6,1 1,1 la-telrahydro-l H-imldazoI1\5':l .6] 
pyrido[3,4-blindole-1 .3(2H)-dione; 

Trans-5-phenyl-2-(2-pyridylmethyt>-5.6. 11.1 1a-tetrahydro-1 H-imidazo 
[1 \5': 1 .6]pyrido{3.4-bjindole-1 .3{2H)-dione: 

Trans-5-pheny^2-{4-pyridyimethyl)-5.6,l 1,1 la-tetrahydro-IH-imidazo 
(1\5*;1.6Jpyrido[3.4-b]indole-1.3(2H)-dione; 

Trans-5^4-methoxypheiTyl)-2-(3-pyfidylmethyl>.5.6,1 1 ,1 la-tetrahydro-IH- 
imlda20[1*.5':1.6]pyrido[3,4-bJindole-1 ,3(2H)-dione; 

Trans-2-{2-dimethylaminD-ethyl)-5-{4-melhoxyphQnyO-5,6,1 1 ,1 1a-tetrahydrx>- 
1 H-imidazoI1',5*:1 ,6lpyrido [3,4-b]indole-1 .3(2H)-djone; 

Trans-2-(3-dimelhylamlno-propyl>-5-{4-methoxyphenyl)- 5.6.1 1,1 la-tetrahydro - 
1 H^midazotr.6*:1 ,6] pyrido I3.4-bJindole-1 .3(2H)-dione; 
Trans-2-(2-moipholin-4-yl-ethyI)-5-phenyt-5.6.1 1.1 la-telrahyclro-IH- 
imidazoI1*,5':1.6] pyrido I3.4-b]indole-1,3(2H)-dron€; 

TrBns-5K4-methaxyphenyI)-243-<4HTiethyl-plperazin-1-^^^ 6.6.11.11a- 
tetrahydro-1H-imldazo[1\5':1.6] pyrido I3.4-bIindole-1.3(2H)^ione: 
Trans-5-{4-methoxyphenyl)-2-(2-pyrrolidin-1-y^ethyl)-5.6,1 1,1 1a-tetrahydro-1 H- 
imida20[r,5*:1.6] pyrido t3,4-b]indole-1.3(2H)-dion; 

Trans-5-(4-methoxyphenyl)-2^2-(1-methyl-pyrTDlidirv2-yI)-e^ 1,11a- 
tetrahydro .1H-Imlda20ir,5*:1,e] pyrido I3.4-b]indole-1.3{2H)-ciione: 
Trans.&<4-m8thoxyphenyl)-5.6,1 1,1 1a-tetrahydro-1H-imidazoI1',5':1 .6] pyrido 
[3.4-b]indoIe-1,3 {2HHione; 

Cls-5-(4HTiethaxyphenyl)-5.6.11.1la-tetrahydro-1H-imidazoI1\5':1,6] pyrido [3.4- 
b]indole-1.3 (2H)-dione; 

and pharmaoeutically acceptable salts and solvates thereof. 
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WO 96/32379 discloses compounds of the formula 

(I) 



R? 



ll3 



or 



wherein 

is hydrogen/ halogen, nitre, carboxy, protected 
carboxy, acyl, cyano, hydroxyimi no (lower ) alky 1, 
lower alkenyl optionally substituted with oxo, 
lower alkyl optionally substituted with protected 
carboxy, carboxy or hydroxy; 
r2 is hydrogen, halogen, lower alkenyl, acyl, or lower 
alkyl optionally substituted with protected 
carboxy, carboxy, lower alkoxy or hydroxy; 
r3 is lower alkenyl or lower alkyl, both of which are 
optionally substituted with one or more 
substi1:uent{s) selected from the group consisting 
of 

(IJ oxo, 

(2) aryl optionally substituted with one .or more 
substituent(s) selected from the group 
consisting of halogen, aryl, lower alkoxy, 
lower alkylenedioxy, cyano, nitro, carboxy, 
protected carboxy, acyl, and amino optionally 
substituted with acyl or protected carboxy, 
and 

(3) a heterocyclic group optionally substituted 

with halogen; and 
R^ is carboxy, protected carboxy, acyl, cyano, halogen, 
a heterocyclic group, amino optionally SLdbstituted 
with acyl or protected carboxy, or lower alkyl 
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optionally substituted with protected carboxy, 
carboxy or acyl; 
addition to their significances above, 

^ ^""^ ^ . -together with the carbon atoms to which 

they are attached, represent a 4~ to 7- 

membered carbocyclic ring optionally 

substituted with oxo, 
its phamaceutically acceptable salt. 



WO 97/03070 discloses compounds of the formula 



1 I 



wherein is a hydrogen atom or a halogen atom; 

r2 is a phenyl -lower alkyl group; 

is a heterocyclic group selected from the 
group consisting of an indolyl group, indolinyl group, 
IH-indazolyl group, 2(lH)-guinolinonyl group, 3,4- 
dihydro-2(lH)-quinolinonyl group and 3,4-dihydro« 
l,4(2H)-benzoxazinyi group, said heterocyclic group may 
have 1 to 3 substituents selected from the group 
consisting of 5 

a group of the formula -b-r*, is a lower alkylene 
group; R* is a 5- to 11-membered saturated or unsatu- 
rated heterocyclic group of single ring or binary ring, 
having 1 to 4 Jietero atoms selected from tlie group 
consisting of a nitrogen atom, oxygen atom and sulfur 
atom, (said heterocyclic group may have 1 to 3 substi- 
tuents selected from the group consisting of a halogen 
atom, a lower alkyl group, a lower alkozy group and 
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oxo group) or a group of the formule -NR^* (R^ and 
are each the same or different, and a hydrogen atom, a 
lower alkyl group, a cycloalkyl group, a pyridyl- 
--carbohyl" group-; an'T^^^^ ^^^.^^ 
have 1 to 3 lower alicyl groups as the substiruents, a 
pynrolylcarbonyl group, or an amino- substituted lower 
allcyl group which may have a lower alkyl group as the 
substituent; further and R' may form 5- to 6- 
membered saturated heterocyclic group by combining to 
each other, together with the adjacent nitrogen atom 
being bonded thereto, further with or without other 
nitrogen atom or oxygen atom? said heterocyclic group 
may have 1 to 3 substituents selected from the group 
consisting of a hydroxy group and a phenyl group)); 
a lower alkenyl group; a lower alkoxycarbonyl group; 
a phenoxy-lower alkyl group which may have cyano group 
as the substituents; a halogen-substituted lower alkyl 
group; and a lower alkoxycarbonyl -substituted lower 
alkyl group; 

A is a lower alkyl ene group; and 
n is 0 or 1 , 



Preferred compounds include: 

l-Ben2:yl-6-chloro-2-{l-[3-.(imida2ol-l- 
yl ) propyl ] indol-s-ylaminocarbony 1 >benziinidazole . 

l.Benzyl.6-chloro-2^{l-[3.(N-cyclohexyl-N- 
nethylamino ) propyl ] indol-5-ylaininocarbonyX>- 
bensimidazole . 
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I-Ben2yl-6-chloro-2-{i-[3-(pyra2ol-l- 
yl ) propyl ] inciol-5-ylaininocarbonyl ) benzimida zole . 

_lrBenzyl-6-ch^^^^ , 2 , 4^t:riazol-l- ~ 

yl ) propyl ] indol -S-ylaminocarbonyl } benz imida zo le . 

l-Benzyl-6-chloro-2-<l~[ 3-{3,5- 
diJnethy li s oxaz ol -4 -y Icarbony iamino ) propyl J indol -5- 
ylaminocarbonyl } benzimida zole . 

l-Benzyl-6-chloro-2~{l-[3-(4-phenyl-4- 
hydroxypiperidin-l -yl )propyl j indol-S-ylaminocarbonyl >- 
benzimidazole . 

l-Benzyl-6-chloro-2-{4-[3-(pyridin-2- 
ylcarbonylamino )propyl ] -3 , 4-dihydro-l , 4 ( 2H ) -benzoxazin- 
7 -ylaminocarbonyl >benzimidazole . 

WO 97/03675 discloses compounds of the formula 



(0 



and salts and solvates (e.g. hydrates) thereof, in which: 
Ro represents hydrogen, haksgen or allcyl; 

R1 represents hydrogen. Ci^alkyi. C^^ alkenyl, C^^ alkynyl. haloCi.6alkyI. 
C3.8cycloalkyI, Ca-SPycloalkylC-t.salkyK aryfCi.salkyI or heteroaryfCi.aalkyl; ' 

R2 represents an optionally substituted monocydic ammatic ring selected ' 
from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 




nng attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or 6-membered. ring 
which may be saturated or partially or fully unsaturated and comprises' cartoon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R^ represents hydrogen or Ct.3 allcyl, or R' and R^ together represent a 3- or 
4-memberedalkyl r aikenyl chain; 
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for the manufacture of a medicament for the curative or prophylactic treatment 
of erecfale dysfunction in a male animal, including man. 

Preferred compounds include: 



Cis-2.3.6J.12.12a-hexahydio.2-(4^»yridylmethyl)-6K3.4-methylenedioxyphenyl)- 
pyrazino[2'. 1' : 6,t]pyridoI3,4-b]indole-1,4-dione; 

Cls-2,3.6,7, 12, 1 2a-hexahydro-6-(2,3-<lihydrobenzoIb]furan-5-yl)-2-methyl- 
pyra2ino[2'.r:6,1 Jpyrido[3,4-b]indole -1 .4-dione; 

Cis-2,3,6.7,12,12a-hexahydrt>-6-(5-bromo-24hienyl)-2-inethy)- 
pyrazinoI2M':6,1Jpyridor3.4-b)indrte-1,4^ione: 

Cis-2,3,6,7.12.12a-hexahydro-2-butyl-6-{4-methylphenyl>- 
Pyra2inol2'.r:6.1]pyridot3.4-b]indole-1,4-dion6; 

(6R,12aR)-Z3,6.7.12.12a-HexBhydR>.2-Jsopropyl^3.4-methylenedioxyphenyl)- 
pyra2inol2'.1':6.1Jpyrido[3.4*]indole-1.4-dione.- 

(6R,12aR)-2,3.6,7.12.12a-Hexatiydro-2-oyclopentyI-6-<3.4- 

methylenedioxyphenyl)-pyrazino[2'.r:6,1]pyrido[3.4-b]indole -1.4-<Jione; 

(6R,12aR)-2.3,6.7J2.12a41exahydh>-2-cydopropylmethyl^4^etiioxirphenvD- 
pyrazinol2'.r:6.l]pyridot3.4-b]tndole-l,4<lione; 

(6R.12aR)-2.3.6,7.12.12a-Haxahydro^3-chioto^methoxyphenyl)-2-methyl- 
pyrazino[2M':6.1Jpyrido[3.4^)]lndote -1,4<{ior»e: 

(6R.12aR>.2.3.6.7,12.12a4iexaliydfo-2^iwthyl^.4^elhy)enedioxypKeriyO. 
pyra2ino{2'.r:6.1]pyrido[3.4-b]indol6.1,4-dione; 

(6R. 12aR)-2,3.6.7.12,12a-Hexahydro-6-{3.4-mefhylenedloxyphetiyI)- 
pyrazinoP'. r : 6,1] pyrido I3.4-b] indole-1 .4-dione: 
(SaR. 12R. 14aSM.2.3.5,6.11.12.14aOctahydro-12-<3.4- 
methylenedioxyphenyO-pytrolofr^ : 4'.51pyiazino[2M' : S.IJpyridora 4- 
bpndole-5-1 .4-dione: 

Cis-2.3.6.7.12,.12a-tiexahydro-2-cydopropy»-6-{3.4^nethylenedtoxyplienyl)- 
pyraztn&I2M •:6.1]pyridoI3.4-b]indole -1 ,4-dione: 

(3S.6R.12aR)-2.3,6,7.12,i2a-hexahydrD-3-methyt-6-(3.4- 

methytenedioxyphoivl)-pyra2inoI2'.l':6.1Jpyrido[3.44j]indote-i.4.dione; 

and physioiogically acceptable salts and solvates (e.g. hydrates) ttiereiaf. 
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WO 97/03985 discloses compounds of the formula 



o 




and solvates thereof, in whldh: 

RO represents hydrogen, halogen or alkyl; 
R*^ represents hydrogen or Ci^alkyl; . 
R^ represents the blcydic ring 




which may be optionally substituted by one or more groups selected from 

halogen and C^salkyl; 

and 

R* represents hydrogen or C,.3alkyL 



Preferred compounds include: 



(6R.12aR).2.3.6,7,12, 12a-Hexahydro-6.(5-benzofuranyl).2-methy|.pyrazino 
{2M ':6. 1 ]pyridoI3,4-b]indole-1 ,4Kfione; 

(6R.12aR)-2,3.6,7,12.12a-Hexahydro^{5-benzofuranyI)-pyrazmo[2M'-6 1] 
pyrido [3,4-bJindole-1,4-dione; 

(3S. 6R^ 12aPi)-2.3,6.7.12.12a-Hexahydro^(5-ben26furanyl)-3-mefhyl- 
pyrazinoI2M':6.11 pyrido [3 Ab]indote-1 ,4<lione; 



6R. 'f2aR)-2.3.6.7.12.12a+fexahydro^(5^n2ofuranyJV2 3-d«methvl 
pyrazinop' r:6.1] pyrido I3.4-b]indole.1 .-Mione- 2.3-d«methyl 

[2.1:6,l]pyndof3,4-b]indoie-1,4-dione; f 
and physiologicaliy acceptable solvates thereof. 
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WO 97/43287 discloses compounds of the formula 




wherein 

R represents -h/drogen or -halogen; 

is selected from the group consisting of: 
-hydrogen, 
•NO,. 

-trifluoromelhyl, 
-trifiuoromethOKy. 
-haiogen, 
-cyano. 

a 5- or 6- memt>ered heterocyclic group containing at least one heteroatom 

selected from oxygen, nitrogen and sulphur (optionally 

substituted by - C{=0)OR' or Ci^alkyl). 

-C^jalkyl optionally substituted by -OR', 

-Cvsalkoxy. 

-C(==0)R'. 

-O-C(=0)Rr 

-C{=:0)OR«. 

-Ct^alkylene C(=0)OR*. 

-0-Ct-.alkylene -C(=0)OR', 

-Ci;*aIkylene-0-Ci-ialkylene-C(=0)OR*. 

-C(r=0)NR•SO2R^ 

-C(=0)Ct^alky1ene Het. wherein Het represents 5- or 6-membered heterocyclic 

group as defined above, 

-C^Ikylene NR•R^ 

•CMSlkenylsneNR'R'*. 

-C{«0)NR'R\ 

.C(=0)NR»R*, 

-C(«:0)NR'Ct^lkyl ne OR*' 

-C(BO}NR'Ci^Uqflene Het, wher in Het represents a 5- or 6-membered 
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heterocyclic group as defined above 
-OR* 

-OCj^alkylene NR'R^ 

-OC,^alkyJene-CH(0R*)CH2 NR'R^ 

— -^-^-^'*^'«!??Het,where^ heierocycHc" 

group as defined above. neierocychc 

-O-Cj^afkyJene-OR*. 

-O-C2^aIkyJene-NR"-C(=0)-OR** 
-NR■R^ 

-NR'C,-.alkyle^eNR•R^ 
-NR•C(=0)R^ 

-NR'C(=0)NR'R\ 

-N(S02C,^alkyl)2. 
-NR'(SO?Ci^alkyI). 
-S02NR'R^ and 

-OSO?trifluoromethy[: 

R IS selected from the group consisting of: 

-hydrogen, 

-halogen, 

-OR*. 

-C-G alkyi, 
-NO2. and 
-NR'R^ 

or R' and R^ together form a 3^ or 4- membered aikx/ioo.. « n 

optionally containing at .east one t^eter^^ ' ""'"^'^"^ 

R' IS seiected from the group consisting of: 

-hydrogen, 

-halogen. 

-triftuorometho^y, 
-Ci^arkyl, and 
-C(=0)OR*; 
R^ is hydrogen. 
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n is an integer selected from 1 , 2 and 3; 

m is an integer selected from 1 and 2; 

and pharmaceutically acceptable salts and solvates thereof. 



U.S. Patent No, 5,393,755 discloses compounds of the 

formula 




J is oxygen or sulftir, 

R< is hydrogfiD, alkyi ordScylsobaCitDtcd with aryl or 
hydrazy; 

is hydroges^ axyl, lieteroaty]. cydoslkyl, alkj^ or 
alkyl substituted with aryl hetecoaiyt hydraxy, 
Alkozy, amino, ntonoalkyl anuno or dialkjOamino, 
or — <CH2)„TCOR«> wherein mis an iotegcr from 
1 CO T is oxygen or— NH— and R^Qishydroscsi, 
azyL beteroaryX alkyl or alkyl safastitiited with aiyl 
or heteroaryl; 
R3 is hydrogen, halo, trinuozomethyl. alkoxy. alkyl- 
Ihic^ aBcyt cycloalkyi, aiy], annnosnUbayl, ammo, 
znonoalkylanmio, diaBcylazmno» hydraxyalk- 
ylamixio, aminoalkylasuno, csctMxy, alkoxyoar- 
bonyl or amiiiocaibonyl or alkyl snfastitDted with 
aryl, hydroxy, alkoxy, aonno, nonoall^lannao or 
dialkyiamino; 
R* R*, R^aztd R^independeatly represent hydra»gea» 
alkyl, cycloalkyi or aryl; or (R^'and R*> or (R'and 
R<^ or (R^ and R«) can complete a saturated nng of 
5- to 7-cDtbon atoms, or (R« and R^ ttken tQcethcr 
aad (R^ and RO taken together, each coaplete a 
sft tD f ate d ring of 5- to 7-carboB atoms, wheieiB 
each ring optionally can contain a snlfnror ox^en 
atom and whose carbon atoms may be optiooaUy 
substituted with one or more or the fottcwhig: 
alkenyl, alkynyi, hydroxy, carboxy, alkoxycar- 
bonyl« alkyl or aScyl substituted with hydroxy, 
cazboxy or alkozycszfoooyl; or sueh satozated nng 
< ^ ve two adjacent carbon atoms which axe 
shared with an adjoining aiyl nogi and 
nxscexDorone. 
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Preferred compounds include: 

cis-5 ,6a,7,8,9,9a-Hcxaliytiro-5-m elhyI-3-(ph enyl me- 

thyl)cyciopcnta.[4,5]iinidaro[2, l-b}puiin-4-oae; 
7,8 -Dihydro-5-metbyI -3-<p hcnylmethyl)-3H- 

iimdazo[2,l-b]purin-4(5H)-onc; 
cis-6ii,7,8,9,10,10ft-Hcxahydto-5-methyl-3-(phcnyIme- 

tliyt>*3H-benzimidazo[2»1'blpunn-4<5H>-one; — - . 

5,7,8,9-Tctrahydro-5-mcthyi-3-(pheaylinethyl)- 

pyrimidop, 1 -b]purin-4C3H)'One: 
7,a-Dihydro-g-piicnyI-5-inethyl-3-<phenylmethyl>3H- 

imidazD[2, 1 -blp«rin-4(5H>-one; 

5', 7'-DjQ3ydro-5'-methyJ-3'-(phenylincthyl)spiJo[cy- 
dohexane- l»8'-<8H)imida2oI2, 1 ■b]puria]-4'(3'H)-one; 

cis-5,6a,l 1,1 la-Tctrahydro5-methyl-3-(phciiylniethyl- 
)iiideoo[ 1 '^':4,53imidazo[2, 1 -b]puriA>4(3H)-cine; 

5',7'-Dihy<lro-2%5*diincthyl-3'-<phenylmethyl)spiro{cy- 
clohexane. U7'(« 'H)-imida2o[2, 1-b3purin}-4'- 

7,S-Pihydro-2,5,7,7,8(R,S)-peatamethyl-3H- 

tznidazo[2,1 -blixiriii-4(5I^-one; 
cis-5,6a,7,llb-Tetrahydro-5-methyl-3-(pheaybDacthy]- 

)iiidciK:>[2', I ',:4,5]imidazo[Z, 1 -b]purin-4(3H)-one; 
ci6-5,6a,7^ ,9,9a-Hexahy dro-2,5 -dimeth y 1- 3-(phenylni e- 

thyl)cyclopcnt[4»5]iiaidazo[2, 1 -bJpiirin-4-(3H)-one; 
5'-MetiQyl-3'-<phcnylmethyI>-S]»rc>[cyclopentanft- 1,7'- 

(8'HH3'H)imidazo(2, !.b]puiin]^5'H)-one: 
7,8-EHhyidro-2,5,7.7-tctramethyl-3-<phenylioethyl)OH- 

jmidazol2,l-bjpurin-4(yH)-one; 
7,S-Difaydro-7(R.)-pheayl-2, 5-dimcthyl- 3-^hcnyljne- 

th5^3HHinidazo[2.1-blpiirii>-4<5H5-ODc; 
7,8-Dihydro-2,5Kimicthyl-3,7(R)-biB(phenylmclhyl)- 

3H-5imdazo[2,l-b]purin-4(5H>-onc; 
(d=>7,8-Dihydro-2,5;aimethyl-7^yl-3-(phenyiine- 

l2iyi>-3H>imidazo[2, 1 -bJpufin-4(5H)-OQe; 
6a<S>.7A940,10a(R)-Hexhydro-2,5-diniethyl-3. 

^)henyixz3eth^3H-beiiziiiudazo{2. l>b}purin> 

4<5H>onei 

6aCR>7,8.9aO,10a(S)-heMhydro-2,5-<iimethy].3- 
(phenyliaethyl)-3H-beQziinidazo[2^ l-b]purin- 
4(5H>-one; 

7,8-Dihydro-2,5-dmietliyl-7<R>i£Opropyl- 3-(plienylme- 

tbyl>3H-iimdazo[2, l-b]purin-4<5H)-one; 
7,8-I>ihydxo.2,5»7CR>trunetbyI-3-<pheiiylniethyl)-3H- 

imidazo[2,I^]purin-4(5H)-on^ 
ci&>7,7a,8,94040a-Hezahydro-2><Ii2netbyI-3*<phenyl- 

instfayl>3HK;ycLopeata{S,61xiyximido[2, l-l>]puzin- 

4<5H>one; 

7,8-Daiydro-2,5-dimfitiiyI«7(SKl-nicthylpropyi)-3 « 

(phfinylmethyl)'3H-imidaxo[2, l.b]parm-4{5H>-one; 
7,S-I>ihydr<>2,5Hlimcthyl-7(lt>(>cicth^ 

<phcnylmcthyl)-3H-imidazo(2,l.b]puiin^ 
7,»-Dihydro-2,5Hljnicthyl-7<R.^metboxyOTboayI)-3- 

(pheojtocthyi>-3H-iimdazo(2, l-b]pnrin-4<5H>-oae; 
7,8-Dihydio-2,5Kiimethyl-7<R,^(l-propyI)-3-(phca^ 

in£tXxyl)3H-3xiiidazo[2.1-b]puriiM<SB5^n£; 
7,B-I>ihydro-2><iime41i^i-7(SHl-niethylcthyI>-3- 

(pbeoylmetiiyi)-3H-in2idazo[2,I-b]piirui-4<SH>-one; 
7,8-Dihydro-2^J,7,8<R.S)-peiitamethyl-3H- 

iQudazo{2, l-b]puxix>4(5H)-ane; 
5J.8,9-Telraliydro-2»5,7,9(R,S>-peritametbyl-3-(phcayI- 

methy^ynznido[2.1«b^arin-4(3H)-ooe; 
5,6a(R>,7.8,9,9a(5>Hexa!iydro-2,5Hiimctiiyl-3-<phcnyl- 

5,6ttCS),7A9,9fl(R>Hc»hydio-2.5-djin«hyJ-3^hsaiyl- 
nietfayl)cyclopeat(4^Jlmldaxot2,14>]porm-4<3H)-^^ 

Gt9-6a,7,Si9. 10.1Cfabaiixahydio-XS<limethyl-3-0;>henyI. 
znetfay^SB 4>ciHindd«2oC2,l-*lparni-4(5H><>nc; 
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5 .7^-Dihydro-2'^'HJimethyI.3'<phciO'Imcthyl)spiro[cy- 
clohexan€.l,8-(gH>iiaidii2opj^Jptirin]^(3'H)-one- 

"iy])cycIohcpt(6.7]imidazo[2. 1 -bJpurin-4(3H>-one: 

cis-5.6a,7.8,9^a-Hexahydro.5^ciijyi.2-cthyl-3- 

Cph«ylmcthyl)cyclopent[4,5]imid«o[2.1-b]purm- 
4(3H)-one; 

cis-6a.7,«.9,10,10a-HeMhydio-5.methyI-2.ethyI.3i 

{phenylmethyI[>-3H-bfinzinudaro(2, ^bJpuiiii-4- 
(5H)-onc; 

cis-5,6a,7,8,9,9a-Hcxahydro-5.inethyl-2-ethyl-3- 
CP^^5^etJiyOcyclopeat [4,51imidazor2. 14>Jpurin- 

ci3-5,6a,7,8.9'9a.Hexahydro-5-o«JthyI-2-phenyl.3- 

(pheoylinethyl)cyclopeiitt4^imi<tezoI2,l-b]puri«- 

4<3H)-oiie; 

cis.6a,7,8.9.I0.l6a.Hcxahydro-5-methyl-2-phcRyI-3- 
(phttiyimeUiyI>-3H-ben2ixmda2o[2, l-b]purii*- 
4{5H>one; 

ci&-5,6a,7,8.9^a.H«tahydro-5-mcthyIcyclopeRUr4- 
53imidMo[2, 1 -b]paria-4(3H>onej 

«s-5,6a,7.8,9,9a-Hexahydjo-2,5-dimeUiyIcyclopaitaf4- 

5jimidiizo[2, 1 4>]purin-4(3H)^ne; 
cis-5,6a(RX 7.8.9,9a(S).Hcxahydro-2,5^i-meihylcy- 
^ clopcot(4^]iinidazo[2,l-b]purin-4C3H)-one; 
2%5'-dimetfay|-spiro{cyciopentajjc-lJ'-(8'HK3'H> 

imidazo[2,l-b]purin>-4'(5'H)-ofie: 
7,S.Dihydro.2,5Klimetbyl-7(R)^f.mcthylethyl>.3H. 
imidaEo[2. 1-b3piiriii^5H)-oiic; 

7,R.Dihydro.2,5,7.7-tetranwthyJ-JH-xmidazor2,l-WDU. 
rin-4(5H><»ie; 

7,8.pihydro.2,Wi methyl-7(SHl-methyIethyl>.3H. 

^a(R),7,8^, 10,I0a(S)-Hdcahydn>-2,S<iimeihyl-3H^ 

ii7imrrtaro [2, 14>Jpurin-4{5H)-OQe; 
5^7'-Dmydro.2'^'-diim5lhylsiriro{cyclohe«me-I,7. 

<8'H)-tmid42o{2, 1-b]puxin}-*'(3'i^Hsne; 
cas-5,6a,7,8.9»9a-Hexahydn>.5-inclhyl-3-(phenyhne. 

thyl)cyclopent44,5]hnida20[2,l-blpnrin-4(3H)- 

5,6a(RX7,8,9,9a(S>flcxahydio-2.S^iniethylO-<phM 
m<^yI)cyciopentl44]iimda2o[2,l-b3ptirin-4<3H> 

ci$.5,6a,7,8A9a-Hexahydro.5-methyI-K4-chlon>- 
phcnylincthyi)cydopeata[4,5)imida2ol2, 1-blporni- 
4<3H>-one; 

cis-5,6a,7»8,9»9A.Hewihydro-5-methyl-3-(cyclohcxylme- 

thy0cyclopcnt[4^mrida2o[2,l *]puria^H)-onc- 
c»s-5,6a,7,8.9,9a-Hexahydr<>-5-m€thyI-^.iiaphfliytoie- 

thyI)cyclopent(4^imidazol2, 1-bJpurin^HVane: 
5.6a(R)J,8.9,9<S>Hcxahydio-2.S^eth3S-3<4-^ 

bromophcnylmediyj[)cyclopcirtr4»5piiiidm[2,l-^^ 

nii-4(3H>-one; 

5.6a(R)-7,8»9»9ft^).Hcxahydro-2,5-dimethyl-3-(4- 

mrtiQxypbenyimethyI>-cyclopent(4^mida2or2.J- 
bJpurmr4(3H)-oae; 

ds-5.6a,7,8,9,9a-Hexabydro-2,3,$^riinetbyley- 
ciopentr4.5Jiniida2o[2.1-blpariii-4<3H>-oiie: 
cis-S.6a.7^,9,9a-Hcxahydio-2-(hydroxymcthyl>5- 

metfayI>3-(phenylmeUiyi}cyclopaitf441iiidd^ 
b]pi]rin-4(3H>one; 

cis-S,6a,7A9,9«rHczahydro-2-mediyltUo-S-m£thyI-3. 

ds-3,4,5^7.«^.9a-Octthydro-5-methyl-4oK>-3- 
carboxylic acu^ 
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carboxylic acid, methyl ester; 
cis-5,6a,7,8,9,9a-HacaJiydro-2-bronio-5-mcthyI-3- 
(phenylmetbyi)cyclopenif4,5]iiiiidazo[2,I-b]purm- 
4(3H)one; 

cis-5,6a,7,Bf9,9a-Hexahydro-2-(methylaimnosu3foiiyI). 
5-methyi-3-(phenylinethyI)cyclopent{4,- 
5]unida2a[2. !-b]piirin-4<3H)onc; 

CIS- 1 .Cyclopenty 3-5,6a,7, 8,9,9a-hcxahydro-5 -mcth^cy- 
... _ . ciopent[4^jiniidazoI2,l-b]pa ru i 1 (lH)one; 

Gis-5,6a,7,S,9,9a-HexAhydro-3^-bis<pheiLylmel2iyI)cy- 

clopent(4,S)izradazo(2, 1-b)piiria-4<3H)one; 
eis-6a47.8.9.10,10a-Hexahydco<3.5*bis^henyimethyl> 

3H4>eiizi£aidazo[2,l-b]purtn-4(5H)oii^ 
cis-3-Cyclopeniyl-5, 6a,7, 8,9,9a-hej£ahydro-5-methylcy- 

clapent[4,S}izziidazo(2, 1 •b)purxn-4<3 H)one; 
5'-Met}iyI-3'-<phcnylmetfayl>3piro [cyclopentanc- 1,7- 

(8'H><3'H^inidazo(2, 1.b]puiift]-4-(5H)one; 
2',5'-Duiicthyl-3'-(phenylmethyl)-spiro [cyclopeatane- 

l,7-(8'H)-(3H)ixaidazo[2. 1.b]purin3-4-<5'H)onc; 
cis-5,6a,(R)7,8,9,9a(S)-Hexahydro-5-niethyI-3-<phcnyI- 

methyI)cyidapexit(4^imidazo(2,1-b)piirin-4<3H)oiie: 
cis-3'^clopentyl*S,6a,7,8,9,9a-Hexaliydr<>>2,S<<iime- 

thylcyclopcnt[4,^ijiiida2o[2, l-b]puiin-4(3H)oo«j 
5-Methyl-2'-trifluoroin.cthyl-3'-(plienylmethyi)spiro{ 

cyclo-pcntane- 1 J'(8'H)-(3'H)imid22o[2, 1 -blpurm)-4- 

(5'H)-one; 

7, 8-Dihydro-5,7,7-trimethy 1-2-xri nuoromelhyI-3- 

(pheoylmethyI)-3H4midazo[2» 1 -b]piirin-4(5H)-oiic; 
(4-/— >cis-5,6a,7,8,9,9a-Hexahydro-5-ineiliyl-2-«n- 

fluorometbyU3<^lxeDylmeth^)cyclopent[4,- 

5]zinidazo[2, l-b]puiixv4(3H)-one; 
(+/-)-6a.7A9,9a,10,ll,U a-Octohydro-2,5-dimcthyl- 

3-<pheiiylmethyI)-3H-pentaleno(6a', 1 ':4,- 

Slt midflToR 1 -b]pariiA(SH)-ope; 
(+>6a,7A9,9a,10^11«lU-Oetahydro-2.S.<limeUiyl-3. 

pheiiyImethyI-3H-i>entfl3enor£a\ 1 - ■ 

bJpatm-4(5H)-oce; 
(— >-^7,8,9,9a, 10,1 1, 1 la-Octahydro.2,5-dimctbyl-3- 

phenylincthy!-3H-pcntaleoo[6a', r:4,5]Imida20[2, 1- 

b] puTin-4(5H>-croc; 
(4-/— > 6a.7^A9«,1041*lla-Octabydro-2,5^iiiethy1. 

3H-pentaIeaot^M':4,SJunidazo[2.1-b]piixin- 

4(5H>^e; 

(+>^7»8^.9a. la 1 1,1 la-Octahydro-2,5-diincthyl-3H- 

pentalenottia', r?4^imidazoI2, 1 -t)]pitriiL-4<S}0-oac; 
(-)-^7,8^,9a,lO,I l.Ua-Octahydro-2,5-dimelhyI-3H- 

peBtdeiio[6a', l':4;S}imidazo[2, 1 •b]pniiii-4<SH><(Mie; 
6a,7.8.9a0.1Qml 142, 13. 13a-Decahydro-2«5KUxaethyl- 

Q-pheaylmetfayl)napth[l,8a-d3mitdftTo[2,t>t>3piain- 

4<5H)one; 

7(R)-Cy<dcAexy2.7,8HSIiydro.2,S-dtmethyl-3<pheiiyK 

met2iyl>3H-iiiudazo(2,l-b]piirm-4<3H>o&e; 
7<R)-Cyciohexyl-7,8-daiydro-2^imeihyI-3H- 

isaidaxollt l-b]piirio-4(SH>one; 
7CS>-Cyclohfixyl-7,8-dihydro.2,5-dimethylO-(iplie«yl- 

tD^y]>-3K^midazoI2,I-b3puxm-4<3H>-one; 
7CS>-Cycloliexy]-7,SKiifaydro-2»SKiunethyl-3H> 

iiQidazo[2, I>b]pazui-4<5H)-ooe; 
S,6a(R)J,8»9.9a(S>-HexBh7dr<>-2^-dkQethyI*3^trt^ 

tliylacetoxy)in^yQ'Cyelopea^4;S}uiuiIazio[2;l-b]pu- 

rin-4(3l0^e; 
S»6a(RX7;<.9^(S>-Hezahydio-2,S-<3iiaethyl.3-C4- 

4(3H>«ic; 
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5.6a(R),7»8,9,9a(S>Hcxahydro-2.5-dimethyl-3-p-(l- 

motphoImyl)ethyilcyclopent[443tJni d «ro[2,l-b3pu- 

riii'4(3H)-one; 
S.6a(R),7»8.9,9aCS>-Hexaiiydro-2,S-<3imethyl-3-{acetox- 

ymethyl]cy clopent{4.5]izmdazo[2. l-b]punn> 

4(3H>oii^ 

5.6a,7,8,9»9a-Hexabydro-2^,6a«trimethyl-3-^henylxDe- 

thyJ)cyclopent[4,5Jbnjdteo[2»IHbJporin'^ 

5.6a<R)J(S)^9,9a-Hexafaydro-2A^'tri]iietbyI-3. 

<plienylmethyl)eyclopent[4,5]iinidazo[2, Ub] puria- 

4<3H>one; 

5.6a(5>J(RX8.9.9a-Hexahydn>-2^.6a-trimsthyl.3. 
(phenylmethyI)eyclopenfi[4kS]imida2o[2, 1 •bjpxuin- 
4(3H)-oi]e; 

cas^7.8,9. 1040a-Henliydxo-2^p7-trime(hyl*3- 
Cpheiiylmethy]>>3H*ben23inidazo[2, l-b^aiin- 
4(SH>on^ 

cis-5,6a,7,8,9,9a-He3Qhydro-24,6*-trimethylcy- 

clopcnt[4,S3TmMayo{2,14>]purin-4(3H); or 
cis-^7,8,9,10, IOa-Hex8hydn>-2^,7-trimetfayU3H-be&- 

zunidazo(2, i -b]pnEm>4(SH)<ojie]. 

U.S. Patent No. 5,439,895 discloses compounds of the 

formula 




wdsereiD Ri is hydrogen or Cl^ alkyL 
Y is Cl-6 alkylene; 
A is _0— ROor — S(0)p— RO 
in which RO is Cl-4 alkyl-hydroxy; 
p is 0-2; 

Z is singie bond, methylene* ethylene, vinylenc or 

echyny}ea^ 
CyBis 

<1) 7-membeied, unsaturated or partially *atiiTiitM. 
monoeyelie hctero nag oontainittg as hetcro 
atoms, one. two or three nitrogen atoms, 

(2) 6-mexnbered, oasafiorated or partially saturated, 
monocyclic hetero riog contanioK as hctero 
atoms, two or three nitrogen atoms, 

(3) 6-membezed, msBtuisted or partially saturated, 
monocyclic hetero ring oontaning as heteto 
atom, one nitrogen atom, 

<4> 4~ or Smembered, nnsacurated or partiaSy satn- 
raied, monocyclic hetero ring containtng as hct- 
ero atoms, one, two or three nicrogen atoms, or 
(5) 4-7 membepcd, onsacurated or paitialiy satu« 
rated, monocyclic hetero ring coctaimns a& het- 
ero atoms, one or two oxygen atoms, or one or 
two suifnr atoms; 
R3 is hydrogen. Cl-4'alkyl, Cl-4 alkoxy, halogen or 

trifluoromethy}; 
R-* is (1) hydrogen, (2) Cl-4 alkyl, (3) Cl-4 alkoxy, 

(4) — COOR». in which R» is hydfxjgen or Cl-4 
alkyi, (5) — NR^w, in which R> is hydrogen 
Cl-4 alkyl or pheny!(Cl-4 alkyl) and R^is hydro- 
gen or Cl-4 alkyl, (6> — NHCORH, in which RH is 
Cl-4 aDcyl. Q) — NHSO2R". in which R" is as 
hereiabcfore defined, (8) SOaNR^RW, in which RS 
and RWare as hereinbefore defined. (9) — OCOR". 
hx which Rll is as heteinbefcre defined. (10) halo- 
gen, (II) triaooromethyS. {11) hydroxy, (13) mtro, 
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(14) cyano. (15) — S03N=CHNR«R»5 in which 
R»i is hydrogen or Cl-t alky] and R^^ is CI -4 
alkyU — CONRI^R^Sin which R" is Iiydrogcn 
or Cl-4 alkyl and R15is Cl-4 alkyl or phenyI(Cl-4 
alkyJX (17) Cl-4. alkyJthio, (18) Cl-4 alkylsulfinyl, 
(19) Cl-4 alicylsulfonyl, (20) cthynyU (21) hy- 
droxymcthyl, (22) lri(CI-4 alkyl)silylcthynyl or 
(23) acetyl; and m and n independently arc 1 or 2; 
with the proviso that 

(1) a CyB ring does not bond to Z through a nitro- 
gen atom in the CyB ting when Z is vinylene or 
ctfaynylene; 

or pbBrmaocoticftUy acceptable acid addition salts 
thereof, pharmtcemically acceptable salts thereof, or 
hydrates thereof. 



Preferred compounds include: 



4-{2-<2-hydroxycthoxy)ethyl]amino-6-acetyl-2-(I- 

imidazoly1)qt]inazc^nc» 
2-( l-imidazoly])-4.J2-(2-hydroxyetfaoxy)elhyI)«x&ino- 

6-cth3mylquinazoline. 
2-(l-imidarolyI>-*-[2-(2-hydroxyetlioacy)ethyI|amino- 

6-(2-triisopropylsiIyIethyny0quznazolinc 
4.[2<2-hydroxyethoxy)ethytjamino-6-hydroxyiiietb- 

yI-2-(] - iTnirf«yrt lyl)f pnTmTyJTfT <»^ 

4-{2<<2-hydrozyethaxy)ethyt)axmno-^aiediyl5uirmyl> 

2-C I -ixnidazolyI)quinazoline, 
6-chloro-i-(2-(2-hydroxyethoxy)ethyl)aniino-2-(l- 

imidazolyQquinazoline, 
4-[^<2-hydroxyethoxy)ethyl)amiuo-6-meth6 xycar- 

bonyl-2<^ I -inudazolyDqriiinazoline, 
4-(2-0t-hydroxyetboxy)ethyl)aimno^6-aiethyithio-2- 

(l>.jaiidazo1yl)qninazoline, 
4-^-(2.hydzozyethoxy)ethyI)ainincH6-iodo-2-(I - 

iinid azoJyl)quinazoline, 
4-CZ<24iydioxyetboxy)ethyl)ammo-2-(L-iimdazolyl)- 

5,6,7y8-tetFahydroqmnazo]ine or 
6-ffielboxy.4-C^<2.hydroxyethoxy)etbyl)amino-2<I- 

hmdazo}y!)quinazofinc» 
and pharmaceuticaHy acceptable acid addition sales 
thereof, phannaceBtieaUy acceptable salts thereof, or 
hydiaces thereof. 
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U.S. Patent No. 5,488,055 discloses compounds of the 




wherein: 

is lower-aJlcyl, phcnyl-lowcr-iilkyl. or cydoalkyl; 
K is hyxlrugen, or lower-alkyj; 

in hydrofica, lower-aJkyl, or hydroxylowcr-alkyi; 

is cydoalkyl or cylcoalkyj subsUtuted by ftom one to 
iw(,. the same .ir UinTcreai. subsdtueiOs selected from 
Che group ooriMsting of Jowcr-alkoxycartxmyl, Cftiboxy 

alkyl, bydioxy, oxo, lower-alkoxy^UL-alk^nS^ 
halogen: and j ^ «aa 

^^^^!^^^'^^ thcsamcordiffcrom, substitucms 
selected from the group conauiing orbydroeen, lowcr- 
ali^y. hydroxy, dilower-attyJaaunoJowcr-alkoxy 
rarboxylowcr-aJkoxy. lowcr-alkoxycarbonyWowcr: 
aIkoxy.mtto,polyhydmxylower.aJkoxy,anuao cpoxv. 
lowcr-aJkoxy. caAo^y, lowcr-alkanoylaimao. lowL 
aDcoxycaxbonyl, pyridinyl, 4.mon,holinyl-lowS. 
alkoxy. lowcf-alkylsulfonyl. cyano. " l-inSdazolyl. 
halogen, dflower-alkylaminosnlfonyl, oxadiazolyl for 
Qxadiozolyl subsJiiatcd on any ovaaahilc caiboa atom 
thereof by lowcr-aDcyl), lower-alkyJaulfinyl, 1-pyra- 
rolyl (or 1-pyrazolyJ subalimied on any available car- 
bon atom ibcieof by lower-alkyj), trifluororacthylwl- 
fonyL lowcr-alkcnyl. lowcr-alkyt. and lowcr-alWnyl- 
or a phanuaccutically acceptable add-addiiion salt- 
aad/or faydraic and/or aolvaic Oiocof. or, where appu. 
cable, a ctaomMimcr or a laconic nuxams Ibireat. 



Preferred compounds include 



I •eaiyl-6-n{tro-N-{S(+)-KcyclohexyI) * cflvD-lH-pyia- 

zolo |3,4-bJquisalin-4-aminc, 
l^yl -6-mutj.N.(cyclohexyliiiethyI). IH-pyrazolo 

(3,4-h)quinn1in-4<iiniine, 

l-eaiyl-6^ano-N-rS(t>-l-(cydobcJcyl)cthyII-l H-pyiB- 
zolo f3,4-b]quiflolin-4*amine. 

l-efliyl-6.broino.N-[SC+)-J -CcydohcxyDcdiyl]- 1 H-pyra- 
zolo f3,4-b]qtnnolin-4-8minc aod 

I-eQiyl-6^(I.pyrazolyI)-N-fS(+)-l-(cycIohcxyl)ctJqrlJ- 
IH-pyrazolo [3.4-b]qidno]in-4.aznine. 
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U.S. Patent No. 5,525,064 discloses compounds of the 




.Y-R» CI) 



whcruin A is a bond, C,^ alkylcnc or C,^ oxyalkyicnc; 
Y is a bond, C,^ alkylono, C,^ alkyJcnooxy, C,^ Alkox- 

yfitieiiylcjie or phc»y](C,^)a[kyicuci 
/. is a bond or vinylcn^ 

R* is a beicioqrcltc ring selected fcom the j;roup coniist- 
fng of pyirolc, pyridine* mepinc, imiilscmlc, pyrazolc, 
pynmidinp. pyta»nc, pyridarJnc, bcn»mtda>»lc, 
qiiinoIiiir.t isoquinolino and paitiatly or fully iiaiunacd 
rtngi iheroc^; 

mg or pyrrole, pyridine, azcpinc, imidazole nvra 

^«^.anc and partially or fall, «toatrS'^' 

5^) ^4.15 caibocycHc ring, 
f«0 C,^ alkoxy, 

(iv) hydroxyCC;^ flU«wy). or 

(v) hydroxy; 

with the provuo thau* 

C,^ alkoxy, halogen, triflunromcthyl or nitm then 
IS a member scicacd only from the grotip con- 
^qg of benzodio^ole or hcnzodiox^SiSS^ 

«"«««™«««hyl. oitn, or a gri^p ofS^ 



-COOR" 



hydroxy(C,^ alkoxy); --i-i » «iu 

R' is 

^'^S^^^l^ ring selcacd irom the group consist- 
Py^"^' ^i^. imidazole pyra- 
^S?^ P^f^"^ pyridazinc. bcnriiS^ 
S^lofrT^ IwquiaoliDC, fwan, pyran, 

bei^Xmm. bajzopyno. thiophcnc, thirtnc. 
xothiophcac. bcQzodiionc. Oxfaaule. i«MhS*i 

and paiially or ftUy saturated ciags tbcacof 
(u) C^,^ carbocyciic ring, ««=nwr. 
Ciii) a group of f oxmuJa: 

CHr-CHCX)- 

wherein X is hafcsgcn, or 
(iv) hydrogen, 
1 is 1 or i 
wilh the proviso that 

*^tiSl??^!^ »>yK^n«y be substituted by one or 
e«hyl.nUrooragroiTortbefono^ 
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— COOR" 

Wherein R*® is hydmgcn nr C,^ alkyl. mul Lhc rinij 
rciwcsaiicd by may be subsumed by one or two 
of C,^ alkyl. Cj_4 alkoxy. haloifcn. IrifluurumethyU 
oitto, cyano, ethyny] or a group of the fonnuia: - 

wherein R7 and R*" sire independently hydrogen or C, 

alJcyl. and with the proviso thac ^ 
IS not hydroxy when Y i» a boad; asd 
R* is not bonded tfanwgh itt nitragen atom when Z is 
vxnylcae, 

or phannacsBulically acceptable add addition sahs Ihctcof 
or phannaceuticaUy acoepiable salts theieof. 



Preferred compounds include 



2-C 1 -IroidaicolyI)-4-[2-(2-hydroxycUioxy)cthyl |nmtno-5-C3 

>mcttioxyphcz:yl)mcthyf pyriratdlnc. 
2-( I -lmidazolyl>4~phcfiylniccbyIacntDopyrini(di»c, 
2- C Ultniday:olyl)-4-(2-ine<hoxyc(hyl)aRunopyri midinc. 
2-( 1 •Im)da/x>lyJ>S-cchyl*4-phcnylmelhylaminopyriimiltnc, 
2-Ci-ltnidav»ly]>S-p3tenyltnclhyM-pfionylracUiylaminoi>y- 

rimidine, 

2r(l.|mida»ilyl>S-incthyM-phBnylRie(hylaminopyrimi- 

2-<i-imidH»oIyl)-5,6-ifiinclhyI-4-phenylincthy]aniinupyri- 
midioe, 

2-(14inida/^1yl)-5>(3>mcthoxyphcnyl)fnclhyM-(2-incth- 

oxycthyO^nilnopyrinudinc, 
2-(Mniida»)[yI)-5-(4-rocthoxyphcnyi)incthyl-4-f2-(2-hy- 

dfoxyelhoxy)cthylJanunopyrimldinc. 
2<14mida/Alyl>5-(4<'tiKthoxyphcnyI)cncthyl-4-(2-mc(h- 

oxyoihyDamtnopyrimldtne or 
Z-O 4inidas»ly l>5-(4-cnethoxyphcnyl)me(liy l«4-phcnylin- 

cdiylvuinopyriniiduic. 
2-(l •lfnitiaxolyl)-S-phenoxynietliyl<4-phciiy tmcthylanu- 

nopyriinidinc. 

2-(l-Iinida20lyl)-S-(l-Imldazoiyl)ineihyt-4-phenylnieihy- 

lanuoopyrlmidine, 
2-(I •Iinldam)yl]k5'(1 -chliirovtnyl)-4-phcny)inmhy1anri- 

Bopyn ntdtnCt 

2-( 1 -imida«>ly l^5<2^hicnylM*pbcnylfnclhylBndnopyri- 
midioe, 

2-(l-Inrida7^lyI>-S'(2<<hi87X)lyI)'4-fihcay1nic(hy)ftmmupyri- 
mtdioe, 

2<I-InudazolyI)-5-C2-thienyl)-4^13^ioxaindan-5-yDni' 

tibylsminopyiinddine, 
2-(Winidazolyl)-5-(2-thicnyl)-4-f2<2-hydroxyolhoxy' 

)e(hyl)afnlnopynfnidine, 
2-(l-Inndarolyl)-5-(2-thicoyl)-4-(l-naphlhyl)niclhylainl- 

nopyrimidioc, 

2<)-lxttidaz«>lyI^S.(2.1bieayI)>4-(4-incthoxyphcoyI)mcthy- 
lajiilaopyriniidiiic, 



2-( 1 -lmid8s»lyl)*S-<2-thienylH -(3*nicllicixyphciiyJ)nuBttty- 

lantinopyrim^inCi 
2-(l>lmidazolyl)-5-(2-thicnyl).4-(2-rufyl)nic(hylam(nopyri- 

imdinc. 

2-( 1 -lfnidazolyl)-5-(2-lhicnyl>-4-(2-lhicnyl)nitahyl«mi- 
nopyrimtditic, 

2-(l -Iinidazolyl)-5-(2-thictiyIH -(3-pyridyl )njclhylumi- 

iKipyriniidinc, 
2-(l-Unida/x>lyl).S-(2-llitcrtyI)-4-(2-mc4hoxyclJiyl)aini- 

nopynintdinc. 

2-( Ulniiday-oly!)-5*(2-Uticnyl)-4-phcnyl incUmxyanuiKipy I 
tnidtnc. 

2-(l-Imidazolyl)-5-<2-lhicnyl)-4-(4-chlt»nijihaiyl)mcihy- 

1 amino)>yti n» idi nc^ 
2-(l-ltnidazoly!)-5-(2-rtUcnyI)-4-(3-chlorophcnyI)mcJhy- 

lamutopyrimidinc. 
2-<l-lmidayx>lyl)-5-{2-ihlcnyl)-4-(U3-dtoxaindaji-5-yl)m- 

ctltylaniinopyn midmc, 
2-(l -Imidazoly U-5-(4-mcthylphcny -< 1 .3-dM)xaindan- 

5 -y l)nvshylami nopyri tnidinc, 
2-(l -linidawlyl)-5-(4-nwthoxyphcuyl)-4-(l ,3-diuxaindan- 

5 -y Onicthylaminapyrimidiac, 
2-(l -Icnlday.olyl)-5'(5-inclhyl-2-Uuctiyl) -4 -( 1 ,3-dioxain 

dAn-5-y))mc(hylamtnopyrimidinc, 
2-{l -lnudazolyU-5.(2-thlcnyl)-4^:4.( 1 -imida/jjlyl)phcnylj 

mcthylamfnopyiioildmc. 
2-(l -Imlda/-olyl)-5-(3-pyridyl)-4-Xl ,3-di oxmndan- 5-yl)m- 

cthyUminopyriroidmc, 
2-<l midaxolyl)-5-C3''^u<ylM<(1 ,3-d iox aittdaiv-S -y l)mcHiy - 

Itanuiopyriniidinc. 
2-( 1 -lm{daxu!yl)-5-(3-pyridy O-^-p^nylmcihyUiminopyri- 
jnidinc, 

2-(l-hwdawlyl)-5-(4-cWo[ophcnyl>-4-(l,3.dioxaindan-5- 

yI)nic(t|ylamkiopyfiiiiidinc. 
2^CHonxiinidaM>1- 1 .yl)-S-(2-thienyI)<4.(l ,3-dioxBindaii-S- 

yl)fiiclhylRminopyfiinidinc. 
2-(l -lniidazolyl)-5-(2-<hicrtyl)-4-(4-cihoxycartx»ny}phcnyI- 

)methylofnloopyrimtdinc 
2-(l-Iinida»>lyl)-S-C2-«ttphlbyl)-4-(1.3'ciiuxiiiiK]Bn<5*yl)m- 

clhylaminopyrimklinc, 
2-(3-t»yridyl>-5-{2-thicnyl)^^t.3-(IUjxaimIan.5-yl)niclhy. 

lacntnopyximidinc. 
2-r2-^34'yrid^)vinyl]'5-CZ^nyl>-4-(l3-droxBiadaii-5- 

yl^nethylainiiioiorrinHdiiie, 
2r(2-Mclhyl.1 4nUdaxolyI>5^thUmylH-(l 3-dioxain- 

dan-S-yOmethylamfatof^mtdlito or 
2-0-ltntda79o1yl}-5^lhicnyl>^(benzin){d 

cUiylamlnopyriniidioe. 
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European published paten t application No. 0728759 
discloses compounds of the formula 




(0 



wherein 



te a heterocyde selected from 



N 




N' 




N 



N 



niso. 1 or 2; 

Y is single bona or Cl -6 alkyf ene; 

2 is single bond. Ci-2 alkylene or vinylene: 

(i) 4-15 membered. unsaturaied. partiaDy saturated or Mhr saturated r.r^ . u 

one or two hetero atoms, chosen from nifrooen ^ZJnZ^ ' °' ^^'^'^ ^^^^^^ '"9 containing 

00 4-15 mannered, msaturated or ^rtS?^^ 

(nO<>R^inw^B<is.VdragenaS„.j:^^^ 

s^^ger^-r^tSed^ 

IS hydrogen aiomor C1-4 alkyl «"™a orpamaiyBaturaiad. monwydiccatboqelierii^: 

^ S allqri. altov orhalooen atom: 

e«IV«cea|«aae salt or hjrtwe tte^ • " 
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U.S. Patent No, 5.541.187 discloses compounds of the 
formula P 

.. - ^ .X~X.--. - 

I 

wlierdn: 

by alkyi or hydroxyl. 2- or 3-tetrahydiDfiiranyl, y-tct- 
aJkyl. catbo-lower-alicoxy-alkyj, dialkylamioo^. 
phcnyMowcr-alkyI, phcnyr-lower-aDcy] in which Ihe 
phenyl ring ii substituted in die Z 3. or 4-pos:tion by 
one or two subsiituems. the same or diflFcrcnt, sdcded 
from the groop consisiing of acrino. halogen, al^l 
carixuyl. carbo-lowcr-alkoxy, caihamoy]. NHSO,- 
(qoinolinyl}. nitro and eyano: 

is liydfOficn, lower-aUcyl, phcoyr-lower-alkyl. lowcr- 
alkoxyphcnyJ-lower-alicyl. dnower-a]fcoxy-pheoyi- 
lowcr-alkyj, pyddyl-Jcwcr.alkyl. cycloalkyl.}owcr- 
alkyl, phcnyJamino. dialkylamino, halora 
^trifluoromethyl. Jowcr-aJkyhhio. cyano or niiio; and ' 
R** is a five Of six membeiod heterocyclic ring jM^r^j ^j, 
from one to two nitrogen atomfi, subslimted— or unsub- 
atiiuted— at any available carbon atom by one or two 
subatitucnls. ibe sane or diffcrcm. selected from cbc 
group consisting of lowcr-aDcyl, halogen, lowcr-alknxy 
qjcloalkyloxy, 4.iBnipboliDyl,- lower-alkoxy-Iower- 
aUcoxy. hydroxy, hmdazdyl, oxo and 4-morpholinyJ- 
owcr-aUfflxr. or at any avaiUdde nitrogen aiom by 
lowcr-alkyi. Iciwcr-alkanoyI, or irifluoroacctyl; or a 
phannaceiaically accqjiable acid-addition saJt thereof. 

Preferred compounds include: 

I-CyclopcmyU3-incihyl-6-<4-]>yridj4)pyiazolo[3,4-d] 
pyrtnodin *4-ot)e, 

l-Cyclopcatyl-3-tnfluorDaiertyl.6-(3-etho3sy-4-py- 
xidyl)pycazolo[3,4.a]pyTimidiD-4-onc, 

l'Cyclapcn£yl-3-ethyi'6-(2-(l-imidazolylM'py- 
xidyl)pyxazoLo[3,4-d3pyxzaiidiar4-<Mie, 
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U.S. Patent No. 5.721.238 discloses compounds of the 

formula 



0) 




ia which 

A rep^cscois oxinayU which is opiioiully stAsdtmed by 
stralght-<auin or bnnched allcyl hsving up to g carbon 
atoms, whJch in turn can be snbitituted by phenyl, or 
tepnstats a railiciJ of the furmiiU ' *^ « 

denotes hydrogen or straight-chiin or irandied «lkyl 
having up to 6 cazbon atctm, 
R denotes straight-chaia or branched alkyJ having up to 
S catboQ atojDS. which is optionally substituted bv 
phenyl, ' 

R» denote strwght-chaia or branched alfcyl having up CO 
5 caiboD atonu or a groitp of the focmnla —OR* 
whoein * 

R* deaotet hydr^ea. a hydroxyl-protcctiBg group or 
A»«fat-chaio or fanmdiod aJkyI bAvme to to 5 
cartKM atnmi. --s *v ^ 

denotes stnight-chain or branched alkyl having 2 to 10 
caibon aComc, which is of>cioiially nibsUtuced bv 
phcoyl, ' 

Ldeaoccs a radical of the formuU —CO—, — CHfOm. 

— CH».— CH(N,)ar— CH(OSOJl'X 
wherein 

deootes itraight-dxain or brucbod alkyi having op 
to 4 carbon atoms or pteayl, 

R' denotes straigfat-chaio or brmched alig'l having 3 to 8 
carbon atoms which ic tubstitmed by pheavL or 
r» .. bcazyl or 2-phcnyiethyl, 

"35»«te fwdrogca, orrqpresents a group of the fflnamla 
— SOa— NR*R* 



wherein 



J??^ "*'***^°^<'*^«flt«nd denote hydrogen, 
pnesyl or ttraight-chain or branched alkyl having up to 
6 CBibon atoms, which is optioQally wbstitatcd by 
hydra^i, oc» together with Ibe aitrogca atom, form a 5- 
to 6^Beiiibexed satnaled heterocyclic radical xrtudi 
Iw* up to 2 further hctero atoms from the saics 
eoDsutUig of S, N aod/or O and 2c optionaUy 
aubsfitated. lachidiag via a free N ft^^ 
^M<5 branched aUcyl haying ap to 6 cahon at^ 
vmidi jtt tnm caa be Mbsthuced fay hy<toyl. ud 
E r^J^eote aaightHAain or hfaadxjd attyi having up to « 
caiboD atoms., and tantonuacft mad calls thoeof. 
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U.S. Patent No. 5,294,612 discloses compounds of the 



formula ^ 




R 



wfaerein: 

is hydrogen, dkyl. C* to C? cydoalkyl, C4 to C7 
cydoalkyl substituted by d to Cio alkyl or hy- 
draxyL 2- or S-tetrahydftifurmnyl, 3-letiahydrotliie- 
nyl 1,1, <]ioside. C4 to C7 cycloallcyl^, to Cio 
•Ikyl. cwboxy^i 10 Cio^Ikyl, ULrbo-C} to C» iow- 
er-slkoxy-Ci to Cio aUcyl, dialkykimoo Ci to do 
alkyl, phenyl-C, to C« lower-alky], phenyl-C, to C4 
lower-alkyl in which the phenyl ring is substituted 
in the 2, 3, or ^.position by one or two sabititucots, 
the cune ordifrcrent. selected from the group con- 
sisting of amino, hslogen, Cc to Ciotlkyl. carboxyl. 
carbo-Cj to C* lowcr-alkoxy, carbamoyl. h7HSO> 
<quioolinyI). nitro and cyano: 
is, Ci to C4 lower-xlkyl, phcnyl-Ci to C4 lower- 
aUcyl, Jower-alkoiyphenyl-Ci to Q Jower-alkyl, 
diCi to C4 lowcr-aJkoiy-phenyl-Ci to Ct lower- 
alkyl, pyridyl-Ci to C4 lowcr-aayl, C4 to C7 cy- 
cloalkyl-Ci to C4lower.Alkyl. phcnylamiao, diC| to 
Cioalkylamino, halogen, tiiflnoromethyl, C| to C* 
lower-aikylthjo»-cyano or nitrtn and 
R* is a nine or ten membered bicyclic .ring having 
carbon and from one to two nhrogen atoms, and 
tbc heterocyde is made up of fused 5 or 6 mem- 
bcfcd rings or such ring snbstituted at any available 
carbon atom by one or two substituentSp the same 
or difTerent, selected from the group consasting of 
Ci to C* lower-alkyl, halogen, Ci to C4 lower- 
alkoxy, C4 to C7 cycloaBcyloxy. 4-iDorpholinyl, Cj 
to C4 lower-aUcoxy^i to C4 lower^Ocoxy. hy- 
droxy, imidazolyl, oxo and 4-naoiphaIbyI-Ci to C4 
lower>alkoxy, or at any available aitcogen atom by 
Ci CO C* lowcr^yl, C2 to C4 lower-alkanoyl, or 
tnflttOTOacetyl; or a pharmaceutlcaUy acceptable 
acid-addition salt thereof. 



Preferred compounds include: 
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WO 93/12095 discloses compounds of the formula 




or a ph2Lmiaceuti.calXy acceptable aalt thereof, 
wlierein R* is H, q-C^ alkyl, Cj-C^ alkoxy or CONR*K«; 
is H or CJ-C4 alley 1; 
is C2-C4 aDcyl; 
R* is alkanoyl optionally substituted 

with NR'rS (hyc2ro3cy) CJ-C4 alkyl optionally 
substituted with NR'rS CH"=chc02R', 
CH-CHCONRW, O^CKjCOjR?, CHjCKjCONR^rS SOjNR'rS 

SOjMHCCH2).MR'1^ or iaidazolyl; 

and R* are each independently H or Cj^q^ 
alkyl; 

r' and R* are each independently H or Ci^C^ 
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidino, 
piperidino, norpholino or 4-(NR'**)-l- 
piperazinyl group wherein any of said groups 
is optionally substituted with CONR*R*; 
r' is H or C1-C4 alkyl; 

R'° is H, Cj-Cj alkyl or (hydroxy) G2-C3 alkyl; 
and n is 2, 3 or 4; 

with the proviso that R* is not H when R* is H, 0,-04 
aDcyl or Cj-c^ alkoxy. 
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Preferred compounds include: 

2-f 2-ethoxy-5-r 4- (S-hydroxyethyl) -l-piperazinyl- 
sulphonyl3phenirl>-8-xnethylquina2olin-4- C3H) -one; 

2 -CS-C 4 -( 2-hydroxyet:liyl) -X-p iperas iny XsuXphony 1 3 - 
- 2-R--piropoxyplienyl>-8-7ael:hylquinazoXin-4 C3H)-one;" " """ 

e-methyl-2-C5-C2--(4-methyX-X-pipe2ra3ijiylcairbonyX)- 
ettienyl] -2-n-propo3qrphenyl>ctuinazolin-4 C3H) -one; 

8-earbainoyl-2 - { 2-et:hoxy-5- £ 4 - (2 -hydxros^ethyX) -1- 
p£pera2ijQyXsxilpiionyX]phenyl>quinazolin-4 (3H) -one; 
and 8-etIiylcarbamayl-2-C2-n-propoxyplienyX) quinaroXin- 
4 C3H) -one; 

and pharmaceuticaXXy acceptcOjXe saXts "thereof . 

WO 93/07149 discloses compounds of the formula 




or a phanaaceutically acceptal>Xe saXt tiiereof , 
wherein R> is Cj-C^ aXJcyX; 

is H, methyX or ethyX; 
R' is Cj-C4 aX3qrl; 

is c,-c^ aXkyX optionaXXy substituted 
with t^R\ CN, conrSr* or cOiR^- c^-c^ alkenyi 
optionaXXy substituted with CN^ CONR^*^ or 
COjR^; C2-C4 alkanoyi optionaXXy substituted 
witai NR*R*; SOjNrSr*; C0NR*R«; CO^n' ; or halo; 

and are each independently H or Cj-C^ 
aUcyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidine, 
piperidino, morpholino, 4- CNR«) -l-piperazinyl 
or l-imidazolyl group wherein said group is 
optionally substituted by one or two c^-c^ 
allcyl groups; 
R' is H or C,-C4 alkyl; 
md R« is Cj-c, alkyX or hydroxy C,-c, aJLkyl- 
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Preferred compounds include: 

6-(5-bromo-2-n-propoxyplienyl) -s-methyl-l-n-propyl- 

5- aethyl-e- (S-morpholinosulphonyl-S-n- 
propoxypiienyl) -1-n-prppyl-l, 5-diiiyd3rO"4H-pyirazoloC3 , 4- 
<2 ] pyirimidin-4 -one ; 

6- [5-C2-carboxyvinyl) -2-n-propo5cyphenyl] -3 -me-fcliya- 
l-n-propyX-l,5-d±liydrrQ-4H-pyrazoJ:o£3 , 4-dL3pyrijiiidin-4- 
one; 

6-[5-(2-t-l3u1:oxyc:arbonylviiiyl) -2-2i-propoxyphenyl} - 

B-matiiyl-l-n-propyl-l, 5-diJiydro-4H-pyra2:oloC3 , 4- 
dJpyr'imidin-4-one ; 

3-inethyl--6-[;5- C2-morpholinocar'bonylvxnyl) -2-n- 
propoxyphenylj -1-n-propyl-l , 5-dihydiro-4H-'pyra20lo [3,4- 
d Jpyr iaidin-4-one ; 

and 3-metlxyl.-6-r5-' (S-morphoXlnocar-bonyletixyl) -2-n- 
propoxyp&enyl] -1-n-propyl-l, 5-dihydro-4H-pyr-azolo [3 , 4- 
d]pyri3aid±n-4-ona; 

and phanoaceatically acceptable salte thereof. 



European published patent application No. 0607439 
discloses compounds of the formula 



R^ ^ 



(1) 



fin formula (1), ring A represents a benzene ring, a pyridine ring or a cyctehoxane rina- rino B 
represents a pyridine ring, a pynmldine ring, or an imidazo^ ring cvcionexane nng. nng B 

mii^^l^J^l^^J'''^ V ^^".'"^ "^^^ ^^^P' scares me 

nitrogen atom of this pyndine ring to combine therewith, the ring A is represented by 
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R.R.R andR*.eachol which may be the same or different from one another reoresen! each ^ 
hydr^en atom, a haJoQen aK,m. a lower alKyl group which may be subsUluteTwHra h^^en at™ a 
cycloalky. group which may be sut^tituted. a lower alkoxy group, a hydroxyalM flroup a 2?omZ' I 



-s-r' 



r45 

/ 
\ 

r46 



i^^H^'" ^ ^^^^ "^^"^^ "'^y '^^^ «^om each other represent each a 

hydrogen atom or a lower alkyi greup: or and R** can form a rinn u^r^^!!' "^^^ff®"^ ^ ^ 

rttrthrth" •^•'^•^ ^ n,si,era.orto'wr*t* Tbrnrwrme' 
^h^^Lreo^^'^raTcrirrir- "° " " " 

B» represents a hytlrogon atom, a halogen atom, a hydroxyl group, a hydrazino oiouo a iow» 

f^r"''-..!.'*'^"""^' ""^^ s«bs«h«ed. a iowS^alkovy group r3r^"y,oSr 

a carbOKyalkyI group which may bo protected, a carboxyalkeoy) flroii) whid^ naTto^^T ; 
hydroxyatlry, group, a carboxy. group whteh may be protect, a ^p'^^^^d^ ^e C^* * 



i::^.^' rrsr^jrcrsn"^ Uo^x^gr v!^'- ;r"b^ 



flroup repmsemed fay the Lttute^Pwx wh-ch may be substituted, a 

a caitxDcyalkytocy gnxip which may be protected); and R» represents a hvdrooen atom Ar « ulf 
-»cy. gnH.Pl. or a g™„p ,.p«,an«d by the ftxmuia ^R-R^ (w^rR'^JS^S^TLSrS ^^^t^; 
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can form a nng whicn may contain another nitrogen atom or oxvoen atom -Ik " " 

to Which mey are bonded v«th the proviso that Ih's hng may ' " 




methylenecKoxy or ethylenedioxy). a group represented by the form^^^^^ R and R • may together fom, 




a group represented by the formula 




a group represented t>y the formula 



a group represented by the formula 




On the$e fonmufas, R« and R«, each of which may be the eame or different from each other, represent 
each a hydrogen atom, a lower alkyJ group or a lower alkoxy group; or, further. R^^ and R'* may 
together form methylenedioxy or ethyienedioxy). a pipef1dne-4^piro-2'-dioxan-l*yl group, a group 
represented by the formula 
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(wherein R** and R*'. each ol whk:h may be the same or different from each other, represent each a 
hydrogen atom. 2 lower alley I group or a lower alkoxy group; or. turther. R** and R*' may together form 
methylenedioxy or ethylenedioxy; and 2 represents a sulfur aiom or an oxygen atom), a group 
represented by tha formula 




(wheretn R'® represents a hydroxyl group, a halogen atom, a lower alkyl group, a fewer alkoxy group, a 
carboxyl group which may be protected, a cyano group, a hydroxyalkyl group or a carboxyalkyl group), 
a group represented by the formula 

[wherein R^^ represents a hydrogen atom, a kiwer atkyi group, an acyt group, a lovrar alkoxyatkyl 
group, a carboxyalkyi group which may be protected or a hydroxyalkyl group: V represents a group 
represented by the tormula -(CHz),- (wherein q is 0 or an integer of 1 to B). or a group represented by 

the formula 



0 
S 

-C-; 



further, in the grcup represented by the formula -(CH2)(j-, when q is an integer of l to 8, each carbon 
atom may have 1 to 2 sut)stmjent(s); arxl R^" represents a hydrogen atom, a hydroxy! group, a 
carboxyl group which may be protected, a cyano group, an acyl group, a heteroaryl group which may 
be substituted or a cycloalkyi group which may be sut>stituted]. or a group represented by the formula 

(wherein R*' represents a hydrogen atom, a lower alkyl group, a lower tikoxyalkyl group, an acyl 
grotjp. a carboxyattcyf group which may be protected or a hydroxyalkyl group; R^. R^.and R?^, each of 
which may be the same or different from one another* represent each a hydrogen atom, a halogen 
atom, a hydroxyl group, an amino group, a nitro group, a kmer alkyl group, a lower alkoxy group, a 
k)wef alkoxyaikyi group, a lower alkenyl group, an acyl group, an acyiamino group, an alkylsuh 
fonylamtno group, a hydroxytmtnoalkyl group, an alkyloxycartranylamino group, an alicykaxycartxxiyloxy 
group or a heteroaryl group whk:h may be substituted; or. further, two of R™, and may together 
fomn a saturated or unsaturated ring wtiich may contain a nitrogen atom, a sulfur atom or an oxygen 
atom; and r represents 0 or an Integer of I to 8)]. 
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WO 93/06104 discioses compounds of the formula 




i 



or a pharmaceuticaXly acceptable sal-b thereof, 
wlierein R' is methyl or ethyl; 

is ethyl or n-propyl; 
and R* and R< are each indepdendently H, or Ci-c^ 

alkyl optionally substitutetd with Cs-c^ 

cycloalkyl or with morphoXino. 



Preferred compounds include; 

5-[2-ethoxy-5-(3-iaorpholinopiropyXsulphamoyl)- 
phenylJ-1, 3-dimethyl-l, 6-dihydro-7H-pyrazolo [4 , 3-d} - 
pyrimidin-7-one ; 

l-ethyl-5- [5- {n-hexylsulphaiaoy-l} -S-n-propoxy- 
phenylj -3 -methy 1-1 , e-^dihydro-VH-pyirazoio C 4 , 3:- 
djpyrimidin— 7-one ; 

1-ethyl-S- (5-diethylsxilphaaioyl-2-n-propoxy- 
IihenylJ-3-mefchyl-i , 6-dihydro-7H-pyrazoio [ 4 , 3-d3 - 
pyrijnidin-7-one; 

and S- £5- (K-cyclohexy Imethyl-N-methylsulphamoyl) -2-n- 

propoxyphenyi] -l-ethyl-3-methyl-l, 6-diliydro"7H- 
pyr azolo [ 4 , 3 -d ] pyriiaidin-? -one; 

and pharaaceutically acceptable saZts thereof. 
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formula 



U.S. Patent No. 5.346.901 discloses compounds of the 




wherein 

R» » H, C1-C3 «lkyl C3-C5 cycloaUcyl or Ci-Ci 
perfluoroAlkyl; ^ i ^ 

RMs H. Ci-Ce alkyl opdonaliy sobstitated by OH 
C,-C3 alkoxy or C3-C6 cycloaUcyl, or Ci-Cj per- 

^^r^ "^^^ <^3-C< allcynyl, 

C3-C7 cycloBlkyI, Ci-C6pctflaotoaIkyl or (Ci-Qj 

R* taken together with the nitxogen atom to which it 
IS attached completes a pynolidinyl, pipetidino, or 
morpholino group; 

^^^vSrnS"^ ^'-^ -""^y- NR'R«. or 

R' and R« are each independaiay H, Ci-Ci alkvL 
(C1-C3 «lkozy)C2-C* aflcyl or hydroxy Q2-C4 
kyl; and phannaccutically acceptabkt salts thereof. 

European published patent application No. 0442204 
discloses compounds of the fomiula 




or a pharmaceutically acceptable salt thereof, wherein 

is C,^aOcy1, C2-»aikenyJ. C«cydoalkyJ Ci^alkyl, or Ci^alkyl substftuted by 1 to 6 fluoro groups ; 
R* Is Cv^alkytthto, C,_ealkylsulphony!. C^^aBcoxy, hydroxy, hydrogen, hydrazino, C,^alkyl, phenyl', ► 
NHCOR3 whersfn R3 b hydrogen or C,^ alkyt. or ^R4RS wherein R* and together with fhe nitrogen 
atom to whfeh they are attached fonm a pyiroIkTmo, p'lperkltno, hsx^droazeplno. morpholino or 
piperazinoring, orR* and R« are Independently hydrogen, C>^cycloallcyI or C^^aOcylwhtoh tsoplionany 
MibsStuted by -^3. phenyl, -S(0)„C^ alkyi wherein 

n Is 0. 1 or 2, -OR* -CQaR' or -NR*R« wherein R« to R* ere independently hydrogen or C v^alkyl, pro- 

vlded matthe carbon atom adjacent to the nitrogen atom is not subsfituted by saki -S<0)nCv^kyi -OR« 
or -NR*R" graups j ^ 

R Is halo. Ci^aOiyt. CwSltoxy, cyano, -CONR«R". COjR**. Cw alkylS(01. -NO, -MHCARta 
orSOrf4R«R» whe«ln « I. 0. 1 or2 imd R- to R» ^^^^t^J^^^^y^^^^,^^ 
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a ring of sub-formula (a) or (b) 





(a) (b) 



Preferred compounds include: 

2H5-cyano.2-propoxyphanyl).7.memyIthiopyrimidcK4.5^ 

2-(5^rtoxamId£>.2-propoxyphenyI).7-cycjopfopylam&io[4.M]py^^ 
oraphermaceuUcally acceptable salt thereof. 



formula 



U.S. Patent No. 5,010.086 discloses compounds of the 



•On': 



>-o 

wberetn 

Ri sod Rs are hydiosca or lower-aUcyl; 

R$ is lower-alkyl or fluarinated tower-alkyl; and the 

pyridiiie-N<»ide is atUchcd at the 4- or 3-positioQ; 

or a pbarmaceucically accepuble ficid-additioo salt 

thertof. 



Preferred compounds include: 



1 ,3-D{hydTO-6-(4.pyrtdtnyO-5>trifiaciromethyl<2H- 
iiiudua[4,5-b]pyxidm-2-oae H<^y><i3dde 



> 
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U.S. Patent No. 5,290.933 discloses compounds of the 




cn 



cr a phannaccuticany acccptoblc sail thereof, wherein 
R' is Ci-6alkyl, C2-6aIkenyI, Cj-5cycloalkylCj^kyl. 

phenylCj^kyl or Ci.ealkyl sufastituted by 1 to 6 

nuoro groups; and 
R2 is hydrogen. — NHOOR3, or — C0NR*R5, wber«n 

RJisCi^lkyl. R*is 
Ci^lkyl and R* is hydrogen or Ci^kyl. 



Preferred compounds include: 



N-iEcthyl ».6-dUiydro^xo-2-(:i-pn3pojcypncnyl)- 

pyrimid i nc-5-caTbax8mid e, 
HN-dimcthyl 1 ,6-dihydjo-6-ojco-2-<2.propoxyphenyn. 

pynmtdiAe*5sarboxamfde, 

5.accianiido-2<2-propoxyphenyI)pyrimidin--40HH>ne. 
or 

2-<2-propOAyphcoyI)pyriinidin-4<3H)-ojie, 
or a pharmaceuricaJJy acceptable salt thereof. 



formula 



U.S. Patent No. 5.073,559 discloses compounds of the 




CD 



or pharrnaccutically accepUble salt thereof, wherein 
R' is Ci^Ikyl Cz^lkenyl, Ci-jcydoalkylCi^kyl, 

phcnylCi^Ikyl or Ci^Ikyl substituted by 1 to 6 

fluoro groups; 
R2 ii hydrogen, hydroxy. Ci-«alky!, phenyl, mcr- 

capto. C)^kylthio, CF3 or amino 
R3 is hydrogen, ntiro. amino, Cwalkanoylamino, 

CM-alkoxy, C|-»alkyl, haJo. SOjNR*R5, 

CONR*R5, cyano or Ci-«aDcyIS(0},; 
R^ and R' are independently hydrogen or Ci.4Blkyl; 

aod 
n is 0, I or 2; 

pfovided that is not hydrogen when R' is Ci.«alkyl 
or C2.«aIkeDy1 and R' is hydrogen or hydroxy. 
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Preferred compounds include: 



2-<2 2-[ZZ2-trifluoroetfaoxy)pheDyl>punfi.64ne, 

2<2 2-cyclopropylmech(»ypiiniyI}purin-6^e, 

2-(2 2.benzyIoxyphenyi)pnnD-6,8-dionc 

2-<2 2«prqpoxyphcnyI}.<^fiiiofomeUiytpttri]i.6^e. 

2-(2 2.propoiyphcnyl)-8.phenylpurin-6-onc, 

2-a 2>propoxyphenyl>-g4neibylpunn.6^e. 

2.(2-propoxyphenyl>4-mefciptopariD-6-onc 

2-(2 2-propoxyphcnyIH-nicihyIthiopurin-6-one, 

2-(2 2-propoxyp4ienylH*aimnopUTuw^<>ne. 

2 -(2 2-propoaty-5-nitrophaiyI)p«rij>-^-cw>c. 

2-<2 2-pfopoxy-5.iminophcnyI>purin-6-on€, 

2-<2-(2-propoxy-S-aceunidophcnyl)pann.6^e. 

1- Q 2-propoxy-4-mcthoxyplienji)porii>-6oae, 

2- (2 2-propoxy-5-mcthojcyphcnyI)puriji-6^e, 
2^2 2.propoxy-4-incthyJphcnyl)purin-6<»e« 
2-(2 2.propoxy-5-nuon>phenyl)purin-6-onc. 

2-{2 2-propoxy-5-diracihyisulphanioyIphenyl)purin. 

2-(2 2-propoxy.5.mefbylKilph«noy*pheiiyI)purui- 
6-one, 

2-(2 2-propoxy-5-sulphainoyJphciiyl)piirin.6-onc 
2-{2 2-propoxy-*-mcthylihiophenyl>pujiji.6-ooe. 
2-<2 2-propoxy-5-cywx>phcnyI)puria-6-one, and 
2-(2^-propoxy-5-carturaoylphenyI)pu rio-^^ne. 
or a phumaceotically accepuble salt thereof. 



International Patent Publication PCT/EP96/03024 (WO97/03675) 
discloses compounds of the fomiula: 



R' (0 

R» ^ 

and salts and solvates (e.g, hydrates) thereof, in which: 

Ro represents hydrogen, halogen or C-j^ alkyi; 

represents h^'drogen. Ci^alkyl. C^^alkenyl, Car^ alkynyl, haloCi^alkyl. 
C:3-8cycloalkyI. Cs^cycJoalkylCi.aalkyl, aiytCi^aalkyl or heteroarylCi.salkyI; ' 

R2 represents an optionally substituted monocydtc aromatic ring seleaed 
from benzene, thiophene, furan and pyridine or an optionally substituted bicycfic 

ring attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or S-membered ring 
which may be saturated or partially or fully unsaturated and comprises cariaon 
atoms and optionatty one or two heteroatoms selected fnam oxygen, sulphur and 
nitrogen: and 

represents hydrogen or C,.3 alkyl, or R' and R^ together represent a 3^ or 
4- membered alkyf or alkenyf chain. 
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Preferred compounds include: 



Cis-2,3,6,7. 1 2.1 2a-hexahydro-2-bijty1-6^4-methyiphenyl}- 
pyrazino[2\1-:6.1jpyrido[3.4^jindole-1.4<lione: _ _ „ 

(6R.12aR)-2.3.6.7.12.12a.Hexahydro-2-isopropyl^3.4-methylen^^ 
pyra2ino[2M':6.1]pyrida[3.4-b]indole -1,4^ione: 

(6R, 12aR)-2.3.6 .7.1 2. 12a-Hexahydro-2-cycJopenty^6-(3.4. 
methylenedroxypheny/)-pyrazino[2\r:6.1]pyrido[3.4-b]fndole -i .4-dione- 

(6R.12aR)-2,3.6.7.12,12a-Hexahydro.2^dapropyimethy!^4^methaxyphenvlV 
pyra2ino[2M':6.1]pyrido[3,4.bIindoIe -1.4-dione: 

(6R J 2aR)-2.3.6.7. 12. 12a.Hexahydfo^-{3Hchio^t><^etho^ 
pyrazino[2M':6. 1]pyrido[3.4-b]indol€ -1 ,4-dione; 

(6R,i2aR).2.3.6.7.12,l2a.Hexahydrc^2.methy^K3.4-niethylenedioxyphenyl). 
pyra2inof2M':6. 1]pyrido[3.4.b]indole- 1.4-dione; 

C6R. l2aR)-2,3,6,7.12,12a-Hexahydro^C3.4-fnethyienedioxyphenyO- 
pyrazinot2-. V : 6,1] pyrido [3.4^) indole.1.4^ione: 
(5aR. 12R. l4aS)-1,2,3.5,6.11.l2.l4a-Octahydn>.12-(3.4. 
methylenedioxyphenyO-pyrrolo[r,2- : 4\5lpyiarino[2\r : 6.1lpyndor3 4- 
bJindoIe-S-l .4-dione.- 
Cis-2.3,6.7J2,12a4lexahydrD-2-<:ycIopropyt^.4^ethylenedioxyphenW)- 
pyrazino[2^r;6,1 JpyridoI3.4-b)indole -1 .4<iione; 

(3S. 6R.12aR).2.3.6.7,12.12a-hexahydro3.methyl^(3.4- 
methylenedioxyphenyl)-pyrazino[2'.r:6.1)pyrido[3.4-b]indole -1.4-dione; 
and Physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

The specffic compounds of the invention are: 

Pyra2ino[2 .1 :6.1Jpyndo[3,4-b},ndole -1 .A^ione (Compound A): and 
(3S. 6R. 12aR)-2.3.6.7.12.12a-hexahydro-2.3^imethyl-S-{3 4- 
(SmpoCSS!^''^^"^"**^'^'''"*'^^" '' ® 'JPy^''°r3.4-blindole-1.4-dione 

and Physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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Examples of cGMP PDE inhibitors contemplated in this 
invention are also described in JJnIted States Patent No. 5,346,901 and 
published International Patent Publication WO 94/28902, both of which 
documents are incorporated herein by reference. 

Sildenafil, 1-[[3-(4.7-dihydro-1-methyl-7-oxo-3-propyl-1H- 
pyrazolo[4,3-d]pyrimidin-5-yl)-4-ethoxyphenyl]suIfonyl]-4-methyl- 
piperazine, and salts thereof are disclosed in WO 94/28902. 

Phentolamine. 3-[[(4,5-dihydro-1 H-imida20l-2-yi)methyI](4- 
methylphenyl)amino]phenol, and salts and esters thereof, and the use of 
phentolamine in the treatment of sexual dysfunction is disclosed in United 
States Patent No". 5,731,339. also incorporated herein by reference. 

Sildenafil and phentolamine are each known to treat sexual 
dysfunction. The effectiveness of phentolamine for treatment of sexual 
dysfunction is demonstrated by test procedures described In U.S 
5,731 .339. Similar procedures can be used to determine the 
effectiveness of sildenafil and combinations of phentolamine and 
sildenafil. 

Since the present invention relates to a method of treatment 
comprising the administration of a combination of two components, the 
components can be co-adminlstered simultaneously or sequentially. 
Alternatively, a single pharmaceutical composition comprising sildenafil, 
or a pharmaceutically acceptable salt thereof, and phentolamine, or a 
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pharmaceutically acceptable salt or ester thereof. In a pharmaceutically 
acceptable carrier can be administered. The components of the 
combination can be administered individually or together in any 
conventional oral dosage form such as a capsule, tablet, chewable 
tablets, powder, cachet," suspension "or solutionT The formulations can be 
prepared using conventional pharmaceutical exclpients and additives 
using conventional techniques. Such pharmaceutically acceptable 
excipients and additives include non-toxic compatible fillers, binders, 
dislntegrants, buffers, preservatives, anti-oxidants, lubricants, flavorings, 
thickeners, coloring agents, emuisifiers and the like. 

Information on fomiulations comprising sildenafil are 
disclosed in WO 94/28902. Representative fomiulations comprising 
phentolamine are disclosed in U.S. 5.731.339. It is contemplated that 
where the two active ingredients are administered as a single 
composition, the dosage forms as disclosed in the aforementioned patent 
or application may readily be modified using the knowledge of one skilled 
in the art. 

A typical fomiulatipn for sildenafil comprises 25, 50 or 100 
mg of active and as inactive ingredients, microcrystalline cellulose, 
anhydrous dibasic calcium phosphate, croscarmellose sodium, 
magnesium stearate. hydroxypropylmethylcellulose, titanium dioxide, 
lactose, triacetin. and FD&C Blue #2 aluminum lake. 

A typical fomiulation for phentolamine is as follows: 

Component mg/Tablet (w/w%) 

phentolamine mesylate, USP 40 (10) 

Microcrystalline Cellulose, NF 341.6 (85.4) 

Croscarmellose Sodium, NF 16 (4.0) 

Colloidar Silicon Dioxide, NF 0.4 (0.1) 

Magnesium Stearate, NF 2 (0.5) 

Total 400 (100) 



The following are exemplary formulations for the phentolamine 
mesylate/sildenafil citrate combination: 
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Direct Compression Formulation 

Component mg/Tablet 

Phentolamlne Mesylate _ 80 _ _ 

Sildenafil Citrate 1 oo 

Microcrystalline Cellulose 207.5-209.0 

Croscarmellose Sodium io 

Silicon Dioxide o.5 

Magnesium Stearate 0.5-2 

Total 400 



The direct -compression formufation Is manufactured by 
blending the active ingredients and excipients and compressing the 
mixture into tablets. 



Wet«Granuiatlon Formulation 

Component mg/Tablet 

PhentolamineL Mesylate 80 

Sildenafil Citrate loo 

Microcrystalline Cellulose 80 

Lactose 114-115.5 

Sodium Starch Glycolate 12 

Povidone 1 2 

Water (evaporates) 

Magnesium Stearate 0.5-2 

Total 400 



The wet-granulation fomiulation is manufactured using the 
following steps: 

1 . the active ingredients are combined with 
microcrystalline cellulose, lactose and sodium starch glycolate in a 
mixer/granulator; 

2. povidone is added to water to form a solution; 

3. the granulating solution (from step 2) is added to the 
powder blend (from step 1) with agitation to forni a granulation, and the 
resulting granulation is dried; 

4. the dry granulation is blended with magnesium 

stearate; and 



BNSOOCID: <WO 99595e«A1J_> 



wo 99/59584 



-95- 



PCT/US99/07046 



5. the mixture is compressed into tablets. 



Fast-Dissoivlng Formulations 
A 

Component 



Phentolamine Mesylate 
Sildenafil Citrate 
Gelatin 
Mannitol 
Flavor 
Water 
Total Dry Tablet Weight 



mg/Tablet 



40 
50 
30 
29 
1 

(evaporates) 
150 



The above tablet form is manufactured by: 

1. forming a uniform dispersion achieved by adding the 
active ingredients and excipients to water with agitation; 

2. filling aliquots of the dispersion into molds; and 

3. lyophilizing to form dry .tablets. 



B 



Component 


mg/T ablet 


Phentolamine Mesylate 


40 


Sildenafil Citrate 


50 


Microcrystalline Cellulose 


95 


Crospovidone 


10 


Sodium Bicarbonate 


2 


Citric Acid 




Flavor 


1 


Total 


200 



The tablets are made by blending the combination of the 
actives and excipients and compressing the mixture into tablets. 



The compounds in the combination of this invention for 
tr ating sexual dysfunction are administered in accordance with the 
treatment regimens described in each of the above listed publications. 
For example, for a combination of a Type V cGMP PDE inhibitore such 
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Sildenafil in combination with phentolamine, the typical dosage is 5 to 100 
mg of Sildenafil and 5 to 75 mg of phentolamine per dose, usually 
administered approximately one hour prior to intercourse. It is expected 
that the dosage of the individual components in the combination will be 
less than the dosage required when the Individuarcomponents are 
administered alone. The exact dose of either component of the 
combination to be administered and the timing thereof is determined by 
the attending clinician and is dependent on the potency of the compound 
administered, the age, weight, condition and response of the patient. 
Where the components of a combination are administered separately, the 
separate dosage fonns need not be administered simultaneously. 

Since the present invention relates to treatment with a 
combination of active ingredients wherein said active ingredients may be 
administered separately, the invention also relates to combining separate 
phamiaceutlcal compositions in kit form. That is, a kit is contemplated 
wherein two separate units are combined: for example, a sildenafil 
pharmaceutical composition and a phentolamine pharmaceutical 
composition. The kit will preferably include directions for the 
administration of the separate components. The kit fonm Is particularly 
advantageous when the separate components must be administered in 
different dosage forms (e.g. tablet and capsule) or are administered at 
different dosage intervals. 
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What is claimed is: 

1 . A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of 
phentolamine or a pharmaceuticaliy acceptable salt or solvate or ester 
thereof, a therapeutically effective amount of a cGMP PDE V inhibitor or a 
pharmaceuticaliy acceptable salt or solvate thereof, and a 
pharmaceuticaliy acceptable carrier. 

2. A composition of claim 1 wherein the cGMP PDE V inhibitor 
is sildenafil or a phamnaceutically acceptable salt or solvate thereof. 

3. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate. 

4. The composition of claim 1 wherein the sildenafil Is sildenafil 

citrate. 

5. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE V inhibitor is sildenafil citrate. 

6. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of phentolamine or a phannaceutically acceptable salt, solvate or 
ester thereof, and a therapeutically effective amount of a cGMP PDE V 
inhibitor or a pharmaceuticaliy acceptable salt thereof. 

7. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil or a pharmaceuticaliy acceptable salt or solvate thereof. 

8. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate. 

9. The method of claim 6 wherein the cGIVlP PDE V inhibitor is 
sildenafil citrate. 
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10. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE inhibitor V is sildenafil citrate. 

kit comprising in separate containers in a single package, 
phannaceutical compositions for use in combination to treat sexual 
dysfunction which comprises in one container a therapeutically effective 
amount phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof in a phamiaceutically acceptable carrier and in a second 
container a therapeutically effective amount of a cGMP PDE V inhibitor or 
a pharmaceutically acceptable salt of solvate thereof in a 
pharmaceutically acceptable carrier. 

12. A phannaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of a first 
vasodilating agent or a phamnaceutically acceptable salt or solvate or 
ester thereof, a therapeutically effective amount of a second vasodilating 
agent or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

13. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker. 

14. The pharmaceutical composition of claim 13 wherein said 
adrenergic blocker is an alpha-adrenergic blocker. 

15. The phamiaceutical composition of claim 14 wherein alpha 
adrenergic blocker is selected from the group consisting of an alphal- 
adrenergic blocker, an alpha2-adrenergic blocker or both an alphal- 
adrenergic blocker and an alpha2-adrenergic blocker. 

16. The pharmaceutical composition of claim 12 wherein said 
second vasodilating agent or a pharmaceutically acceptable salt or 
solvate or ester thereof is a cGMP PDE inhibitor. 

17. The phamnaceutical composltidn of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker and said second vasodilating agent 
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or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 
PDE inhibitor. 

18. The pharmaceutical composition of claim 17 wherein the 
adrenergic blocker is selected from the group consisting of phentolamine. ' " 
phentolamine mesylate, phentolamine hydrochloride, 
phenoxybenazmine, tolazoline. dibenamlne. yohimbine, terazosin, 
doxazosin and prazosin. 

19. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE inhibitor Is a cGMP PDE V inhibitor. 

20. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE V inhibitor is selected from the group consisting of; 
sildenafil, 

(6R, 1 2aR)-2,3, 6,7, 12,1 2a-hexahydro-2-methyl-6-(3.4- 
methylenedioxyphenyl)-pyrizinot2*, 1 'rS. 1 ]pyrido[3.4-b]indole-1 .4-dione 
(Compound A), and 

(3S,6R, 1 2aR)-2,3,6,7. 1 2, 1 2a-hexahydro-2,3-dimethy|.6-(3,4- 
methylenedioxyphenyl)-pyrazino[2', 1 ':6, 1 ]pyrido[3,4-b]indole-1 ,4-dione 
(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

21 . A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of a therapeutically effective amount of a first vasodilating agent or 
a pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 
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